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THE MOMENT OF TRUTH 
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Those precious seconds when diagnosis 
becomes reality through the exacting 
science of Radiology. Because it is a 
time wrought with human emotion... 
because it often determines complete 
course of medical therapy ... the x-ray 
diagnosis is an endeavor that requires 
the finest x-ray apparatus money can 
buy. 

For over five decades STANDARD 
X-RAY COMPANY has provided quality 
x-ray apparatus that unfailingly meets 
the most rigid operating schedules and 
zealously guards against the dangers of 
excessive maintenance and servicing. 
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Yes, for over a half century STANDARD 
has operated continuously under the 
same name and management. 


STANDARD x-ray apparatus has meant 
the ultimate in reliability and length of 
service. And—this is what determines 
the true value of your x-ray investment! 


If you are planning to purchase new 
x-ray apparatus, a STANDARD Dis- 
tributor (in all principal cities) can 
assist you every step of the way—and 
ean show you, in black and white, 
how a STANDARD installation actually 
means greater dollar savings to you in 
the long run. 


For more than fifty years—in quality, value, service—STANDARD X-RAY APPARATUS is the standard! 








X-RAY COMPANY 


1932 N. Burling St., Chicago, Illinois 60614 





AN EFFECTIVE WEAPON IN CANCER DETECTION 


Mammography 


(RADIOGRAPHY OF THE BREAST) 


Breast cancer is now the No. 1 cause of cancer 
death in women, with 62,000 new cases and 
26,000 deaths estimated for 1965 by the Amer- 
ican Cancer Society. 

Mammography is becoming increasingly 
valuable because of its high degree of accuracy 
in diagnosis, particularly in the older age 
group. Mammograms have proved most use- 
ful in several ways: In assisting the diagnosis 


of tumors where the clinical diagnosis is un- 
certain; in detecting unsuspected tumors in a 
supposedly normal breast; in duct lesions, 
where contrast mammography may reveal the 
exact site of papillomata; in the occasional 
case where a small neoplasm may be missed 
on the histological examination; as a follow-up 
of the effects of radiotherapy and endocrine 
surgery. 


Ilford offers three superior X-ray films for mammography: 


ILFEX MEDICAL (Non Screen) INDUSTRIAL TYPE “B” INDUSTRIAL TYPE “F” 

Excellent for mass surveys; speed A non screen film combining aver- A slow, very fine grain film provid- 
minimizes motion, enhancing soft ^ age speed with excellent contrast ing excellent recording latitude and 
tissue detail, and visibility of detail. superior soft tissue detail, 


RELATIVE EXPOSURE: Ilfex 1 Type “B” 2.5 Type “F” 10 


All are available through your regular X-ray film supplier. 


Woman of 74. Clinical examination revealed mastitis with 


nica 1 Woman of 69. Clinical examination revealed only a re- 
carcinoma a possibility. X-ray confirmed the carcinoma. 


tracted left nipple. X-ray revealed a small carcinoma. 
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Typical Positioning Procedure 
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Acranio-caudal view is taken 


with the patient sitting. The 
breast rests on the film, 
which is carried on a small 
lead covered table, adjust- 
able in the vertical plane. 
Cones used for this technique 
are equipped with a perspex 
plate over the mouth to pro- 
vide necessary compression. 


For a lateral view, the pa- 
tient normally stands with 
hand on head. The cone is 
turned into the horizontal 
position and the film is fixed 
in the vertical plane. Again, 
the breast is compressed 
against the film by the spe- 
cially equipped cone. 


Material excerpted from “X-Ray Focus," Vol. 5, No. I, published by Ilford Limited, London 


ILFORD INC. 


37 West 65th Street, New York, N. Y. 10023 


In Canada: W. E. Booth Co. Limited, 12 Mercer Street, Toronto 2B 
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A certain number of illustrations will be supplied free of cost; but special arrangements must be made with 
the Editor and Publisher for excess illustrations and elaborate tables. 

Fifty reprints are furnished without charge to authors. Additional reprints may be purchased according to a 
scale of prices that accompanies galley proofs. As soon as each issue is printed, the type is destroyed except for 
reprint orders in hand. Reprint orders must be returned with corrected galley proof to the Editorial Office if 
additional reprints are desired. 
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Manuscripts should be typewritten, with double spacing, and good margins (not on thin paper) and the 
original should be sent to the Editor. The author should keep a carbon copy, as the original is not returned. 
The name of the author should appear on each sheet of manuscript. Tabular materials should be typed on 
separate sheets; likewise bibliographical lists, footnotes, etc. 

Drawings and charts for reproduction should be made in black (sever in blue). Photographic prints of plates 
or slides on glossy paper produce the best half-tones. 

All photographs and drawings intended for illustrations should be numbered, the top plainly indicated, and 
an abbreviated title of the paper placed on the back of each one. 

Legends for illustrations should be typewritten in a single list, double spaced, with numbers corresponding 
to those on the photographs and drawings, instead of attaching each legend to its corresponding figure. 
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1. Olcott, C. T., and Dooley, S. W. Agenesis of lung of infant. 4m. J. Dis. Child., 1943, 65, 766-780. 
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the new MEL SL75 offers 
many outstanding advantages- 
here are just some of them 


O X-Ray output 400 rads/minute in air fully 
flattened at 100cm. 

O Compact X-Ray head with full facilities 
and all-round control 
18 inch clearance to isocentre. 

O Electron output available. 

O Alternative treatment couch designs. 

O Exocentrically mounted drum for high 


stability and smooth rotation with freedom 
from wear. 


Steel tube accelerator guide support for 
rigid mouting free fron 
deformation. 


K rs nal 


[he hich efficiency electroformed 


accelerating guide 1s Ion pumped for high 
vacuum and reliability. 


Powered by low cost 2MW tuneable 
magnetron. 


‘Treatment controls cor ipletely separate 
from accelerator controls. 





This equipment is sold in the USA through 
North American Philips Co Inc 

100 East 42nd Street New York 17 NY 

Write now for details and fully illustrated booklet 
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The first 

5 great hospital 
Audio/Visual 
Teaching Aids 
from GAF Ansco 


With greater emphasis on hospital training than 
ever before, can you and your hospital afford to 
be without these indispensable classroom teach- 
ing aids? A free demonstration of them can help 
you make up your mind. 





P Radiographic Positioning 
Course. 87 individually mounted 
transparencies. Covers all positions 
including: Upper Extremities. Spine. 
Skull. Thoracic Cage Radiology. Di- 
gestive System Radiography. Excre- 
tory System. Abdominal Radiogra- 
phy. Transparencies with their 
overlays lend flexibility to a teaching 
program. They can also be used in 
the introductory phase of position- 
ing as well as a continuing review for 
students and staff members. Gradu- 
ate technologists can use them when 
being introduced to a new radio- 
graphic position or technique. Resi- 
dents can use them in correlation 
with the interpretation of radio- 
graphs. And nurses and other hos- 
pital personnel will find them 
invaluable. This series of transparen- 
cies on radiographic positioning is 
an extremely versatile and valuable 
teaching aid. For a free demonstra- 
tion, mail the coupon! 











3. General Science (Atomics 
& Electricity Courses). Transpar- 
encies include Electricity, Atom- 
ics. With the Porta-Lite 100, 
course is an invaluable teaching 
aid for beginning radiologic 
technology students. 


4 » Chemistry Course. 50 trans- 
parencies include the Metric Sys- 
tem, Isotopes of Hydrogen, 
Elements, lonic Compounds, Law 
of Multiple Proportions, Isotopes 
of Uranium, Radioactive Decom- 
position, Atomic Fission, and 
many more. 


S. Human Biology Course. 35 
transparencies include the Skele- 
ton, Circulatory System, Lym- 
phatic System, Excretory System, 
Mammalian Development, Nerv- 
ous System, the Eye, Ear, Endo- 
crine System and Genetics, and 
many more. 


2. Porta-Lite 100 Overhead Projector. Lets you 


lecture more effectively at the head of the class. 
Projects colors in full brilliance in undarkened areas. 
Precision-crafted and rugged. Operates as easily as 
flicking a switch and dropping the transparency on 
the platen. Projects any size transparency up to 
10" x 10" opening with its universally adjustable 
positioning device. Takes 500 and 750 watt lamp 
—yet stays cool. New baffle cooling system keeps 
it from overheating. Made of cast aluminum for 
both lightness and rigidity. Easily controlled spiral 
focusing holds image in any room, 
any light. Mail the coupon for a 
free demonstration! 


Mail this coupon today for a no- 
obligation demonstration by a 
GAF Ansco audio/visual expert 





GENERAL ANILINE & FILM CORPORATION 





140 WEST 51 STREET - NEW YORK 10020 
! DEPT. AJR9 
Yes, | would very much like a demonstration 
of the GAF Ansco Audio/Visual hospital teach- 
ing aids. | understand that neither my hospital 

nor | is under any obligation. 
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How far are you from 
Kopak X-OMAT processing 
of medical x-ray film? 





You may be closer than you think, now 
that Kopak X-Omart Processor, Model 
M5, is here. Its more compact size, 
performance reliability, and lower cost 
make it ideal for private offices and 
clinics where full- or part-time diagnostic 
service is provided; for installations serv- 
ing emergency, surgery, neurology, ortho- 
pedics, etc.; for single-unit installation in 
smaller x-ray departments in hospitals; 
for multiple-unit installations in larger 
x-ray departments; and for supplemen- 
tary installations in the central x-ray 
department, such as “special procedures" 
rooms. 

The Model M5 needs only 15 inches of 
space inside the darkroom—for the film- 
feeding station. Outside the darkroom it 
needs only 22'2 inches of floor area 30 
inches wide—less than five square feet ! 

Its capacity is 70 sheets of film per 
hour, average of intermixed sheet-film 
sizes. The processing cycle—dry to dry— 
is eight minutes for an average-size film. 


The mechanical principles and proc- 
essing chemistry used by the Model M5 
are the same as those used by other 
members of the KopAk X-Omart Proc- 
essor familv. They produce, in combina- 
tion with Kopak Rovar BLUE and 
Kopak Brue BnRaANp Medical X-ray 
Films, the superior radiographic quality 
that radiologists the world over have 
come to expect since the introduction of 
the Kopak X-Owar Processing System 
in 1957. 


Would you like further information 
about the new Model M5, or about 
Models M3 and M4B, which are avail- 
able for installations requiring their 
greater processing capacity? Simply 
consult your KopAk X-Owar Processor 
dealer, or write 


EASTMAN KODAK COMPANY 
X-Omat Center, Rochester, N.Y. 14650 





Conray-400 


To meet the changing needs in 
radiology today Mallinckrodt 
offers a proven and unique 
iothalamate formulation 

for intravenous 

pyelography 


Specifically designed for 
superior performance 





The only medium that fills all 4 
of the exacting criteria for the 
ideal IVP contrast medium 


sodium iothalamate 
66.8% (40% iodine) 


12 
34 


One of the exacting criteria for 
the ideal IVP contrast medium 





Maximum contrast density 


“Excellent pyelograms, 
nephrograms, and cystograms 
were the rule. The degree of 
radiopacity achieved... was 
usually superior to that seen 
with other contrast media of 
lower iodine content employed 
previously.’’* 


*Steinberg, l., and Evans, J. A.: 
Am. J. Roentgen. 92:267 
(Aug.) 1964. 








Conray-4O0 .......... 





In Gevaert’s modern laboratories all ingredients, from raw materials to 
finished film, are carefully, constantly tested. And, every step in manu- 
facture must meet the most exacting quality-control standards. This, plus 
constant research and development, is why Gevaert today brings you as 
fine and fast a film as dedicated technicians can produce. No doubt about 
it: Gevaert film will enlighten your view box with radiographs of gratifying 


brilliance and clarity. Seeing is believing. 


GEVAERT 


X-RAY FILM 





Exclusive Distributors: 
LOW X-RAY CORPORATION 
161 Sixth Avenue, New York 13, N. Y. 


Other Offices: 5450 No. Milton Pkwy., Des Plaines, Hl. K 601 Rodier Drive, Glendale, Cal. 
7136 Ardmore St., Houston, Tex. a. 581 Armour Circle, N.E., Atlanta, Ga. (Nationwide Warehousing) 


Spot-film devices 
are no longer 
"pretty much alike? 





E. | | 


This changed T that. 
Its our new 
Model 63 


Offering radiologists: 


easy front loading, 
a new square cassette, 


12% larger spot-films, 
and glide-back 


table clearance. 


Ask your G-E x-ray representative to give 
you complete details on the convenience 
and versatility of the new Model 63 spot- 
film device. 


Progress /s Our Most /mportant Product 


GENERAL QQ ELECTRIC 





Dr. John F Roach, Radiologist In-Chief (right), and Dr. 
Thomas L. Hawkins, Jr. (left), Asst. Director of the Al- 
bany Medical Center Hospital, Albany, N.Y. The equipment: 


Ty oir "lea uote vage SI? 








The Westinghouse 


Professional Commitment 
in Radiology 


at work in Albany 


The Heart Catheterization Room of the Albany Medical Center Hospital, 
in Albany, N. Y., is equipped with the new Westinghouse Televex III 
Telefluoroscopic System—in addition to the Specialized equipment 
necessary to this procedure. This versatile high quality unit includes 
a 9"—6" Image Amplifier with a brightness gain of 5000X; a 16mm 
Cine attachment which takes pictures at speeds of 7.5, 15, 30, 60 
frames per second; and 2 monitors. The unit may be operated from 
table side or remote control. Power is furnished by a Westinghouse 
Riviera 300ma, 150kv generator. 


What the Westinghouse Professional Commitment in Radiology offers you... 
Facilities planning from simple layout to architectural plans and 
equipment specifications for a new hospital Radiological Suite...De- 
sign and installation of equipment to meet diagnostic specifications 
and case load requirements...Care of equipment through our unique 
Preventive Maintenance Service Plan...Research and Development 
projects to meet the growing need for further advances, such as 
today's Image Amplifier — first introduced commercially to the pro- 
fession by Westinghouse. 


Ask your local Westinghouse Representative to discuss how these 
services can help you, or for service and equipment information, 
write us. Westinghouse Electric Corporation, X-Ray Division, Wilkens 
Avenue, Baltimore, Maryland. 


J-08452-2 


A Westinghouse Sierra Overhead 
Tube Stand is also installed in the 
Heart Catheterization Room for An- 
giographic procedures. Used in con- 
junction with the Riviera generator, 
It offers a recycling rate of 8 per 
second or greater, if necessary. 





You can be sure if it's Westinghouse 


New THREADED CLY-TIPS 


AND COUPLING 






iN REGULAR ano MEDIUM sizes 


JUST A TWIST 
TO 
ATTACH! 







A TWIS 


TO 
REMOVE! 
No more splattering. . .. . . . no more fumbling! E 
Threaded CLY-TIPS® .. .........$10 per box of 100 


CLY-1F COUPLING? S 245. Ct eae etesses sas pPPKRIU 


* Plastic, Disposable, Sanitary Enema Tips 


BELL-CRAIG, ING. 41-14 27th street, Long Island City, N.Y. 11101 
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Catheterization Equipment 


X-RAY OPAQUE CATHETERS, 
GUIDEWIRES AND ACCESSORIES 





Special Instrument sets for catheterization of 
spleen and liver, urethro-cystography 

and fistulography, sialography, cerebral 
angiography and direct injection of contrast 


medium into the left ventricle etc., etc. 







SCHICK 
Available through your local dealer 





X-RAY 


444 North Lake Shore Drive * Chicago, Illinois 60611 


SCHICK X-RAY CO., INC. 
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and Pathophysiologic Findings Presented in a 


Roentgenographic, Electrocardiographic, Clinical 
Wide Variety of Cardiac Diseases 


‘The Electrocardiogram 


and Chest X-Ray in 
Diseases of the Heart 


By ARTHUR M. MASTER, M.D. 


Consultant Cardiologist, The Mt. Sinai pi eer New York City; The 
U.S. Marine Hospital Staten Island, New York; The Englewood Hospital, 
Englewood, New Jersey; and The Beth-El Hospital, Brooklyn, New York 


RICHARD P. LASSER, M.D. 
Assistant Attending Physician for Cardiology, The Mt. Sinai Hospital, 


New York City 
ISADORE ROSENFELD, M.D. 
Instructor in Medicine, Cornell Univ. Medical College, New York City 


EPHRAIM DONOSO, M.D. 


Assistant Attending Physician for Cardiology, The Mt. Sinai Hospital, 
New York Ctty 


ORRELATES and simplifies interpretations of ECG’s and chest films. Includes 
all recent advances in electrocardiographic and chest x-ray interpretation. 
Specific disease entities described fully. Gives many illustrative case 

histories. Sustained emphasis is on pictorial representation, with 376 illustrations, 
x-rays and electrocardiograms. A completely up to date book, authored by four 
qualified authorities. Especially useful to radiologists, internists, cardiologists, 
pediatricians, and cardiovascular and chest surgeons. 


565 Pages, 7" X 10”. 376 Illustrations on 139 Figures. 
119 Case Histories. $21.00 


LE A & FEBIGER Washington Square, Philadelphia, Pa. 19106 


Please enter my order and send me: 


Master, Lasser, Rosenfeld and Donoso—The Electrocardio and 
Chest X-ray in Diseases of the Heart .............. $21.00 


L1 Check enclosed. Bill me at [] 30, 1] 60, (J 90 days. [] Charge on your monthly payment plan 
(We pay postage if remittance in full accompanies your order) 


ADDRESS NP rr 


Am.JI. R., HB. T. &.N. M. 9-65 
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Compact, easy to maintain. Shown with stainless MANY NEW PAKOROL- XF 
steel side panel removed and without optional PROCESSORS ALREADY INSTALLED 


FEATURES i 
Your Pako Distributor has Pakorol-XF 


* ULTRA-COMPACT-Requiresonl/65d. Processors Available for Delivery NOW !! 
ft. of floor space — 


e VERSATILE— Process 4" x 4" thru 17" If you have been contemplating an auto- 


x 36" film of any standard brand screen matic x-ray film processing system, now 


e FAST—8 minutes, dry to dry processing 


e CAPACITY—Up to 85 mixed size film 
per hour or 40 14" x 17" film per hour 


e RELIABLE—Consistent quality results 


is an ideal time for the decision. 
'The new, small Pakorol-XF, for private 
office, clinic or hospital use, combines all 


backed by years of dependable per- the proven Pako features in an efficient, 
formance of the Pakorol-X and XM Proc- quality-producing, processor / dryer. 
essors 

e LOW COST— Included . . . in the low Contact your Pako Distributor now, or write to Pako Corporation, 
purchase price are circulation-filtration, 6300 Olson Memorial Highway, Minneapolis, Minnesota 55440. 


automatic replenishing, developer tem- 
perature control, wash-water tempering 


valve with thermometer, and four 2% PAKO CORPORATION 


al. replenisher tank 
g ep 3 t S 6300 Olson Memorial Highway 


e PLUS— Durable, long-life #4 polished Minneapolis, Minnesota U.S.A. 55440 
finish stainless steel PAKO FOR PROGRESS 











THE SCIENCE OF 
IONIZING RADIATION: 


Modes of Application 


compiled and edited by Lewis 
E. Etter, Univ. of Pitisburgh, 
Pittsburgh, Pa. (With 35 Con- 
tributors) Foreword by Otto 
Glasser. No one man could 
master completely the wide 
range of distinct topics pre- 
sented in this volume. Its 
thirty-five contributors are rec- 
ognized authorities in their 
specific fields—men who have 
devoted themselves over a pe- 
riod of years to the writing of 
their particular sections. The 
result is a remarkable presen- 
tation of the science including 
history, equipment, radiation 
physics, recording media and 
screens, chemistry, radiobiology, 
human application of ionizing 
radiation, applications in in- 
dustry, crystallography, paleon- 
tologic-archaeologic applica- 
tions, anthropological applica- 
tions, radiography of graphic 
art, application in agriculture, 
and protection. Will acquaint 
the | individual scientist with 
the latest changes in his spe- 
cialty—as well as related spe- 
cialties. 


1965 804 pp. (634 X 93A) 
$26.50 483 il, 29 tables 






yrs papetti Rty A 


ugstt 2 


naweutcng g 
A JiSgt] 5» 


thi 2 d 
sii dta TELG. 


RSA ii ways 


UF suctyuli/sot 


waa 


CLASSIC DESCRIPTIONS 
IN DIAGNOSTIC 
ROENTGENOLOGY 


edited by André J. Bruwer, 
Tucson Medical Center, Tuc- 
son, Ariz. (With 35 Contribu- 
tors) Seven years of meticulous 
labor have gone into the com- 
piling and editing of this his- 
toric work. Its purpose is pri- 
marily idealistic—a token of 
recognition and respect for 
those scientists and physicians 
in many countries who de- 
veloped the techniques on 
which modern diagnostic roent- 
genology is based. These pi- 
oneer works are—in most cases 
—reproduced in their complete 
form—in many instances trans- 
lated from the original. It is 
impossible to describe even 
briefly the contents of so com- 
prehensive a work. There are 
chapters on angiocardiography 
and thoracic aortography, phle- 
bography, fluoroscopes and 
fluoroscopy, cineroentgenology, 
myelography, etc. There are pio- 
neer descriptions in obstetrical 
and gynecological roentgenology, 
military roentgenology, and vet- 
erinary roentgenology. Superbly 
illustrated throughout. In Two 
Volumes. 


1964 2,094 pp. (7 X 10) 
$49.50 1,727 il. 
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THE TRAIL OF THE 
INVISIBLE LIGHT 


by E. R. N. Grigg, Cook 
County Hosp., Chicago, lll. 
Here is the fascinating story of 
the first clinical roentgen plate 
including sidelines which add a 
human touch. Here also is the 
story of American X-Ray makes 
and makers—beginning with 
the very first year, 1896. In a 
radio-semantic treatise the au- 
thor begins with a listing of 
the numerous roots proposed 
and actually used to indicate x- 
rays. He then covers the three 
stages in the history of radiol- 
ogy . . . The Era of the Ro- 
entogen Pioneers, The Golden 
Age of Radiology, and The 
Atomic Phase. Four other 
“firsts’ to be found in this 
volume are a list of all sig- 
nificant radiologic periodicals, 
a radio-historic bibliography, a 
world-wide almanac of x-ray 
manufacturers, and an abbrevi- 
ated dictionary of radiologic 
biography. (Amer. Lec. Roent- 
gen Diagnosis edited by Lewis 
E. Etter) 


1965 About 600 pp. (8V9 X 11) 
In Press About 1,404 figs. 





CHARLES C THOMAS  * PUBLISHER * SPRINGFIELD ° ILLINOIS 


301-327 East Lawrence Avenue 


4 
OTHER 
IMPORTANT 
NEW 
BOOKS 
FOR 
RADIOLOGISTS 


[] CHEMICAL PROTECTION AGAINST 


IONIZING RADIATION by Zénon M. 
Bacq, Univ. of Liège, Liège, Belgium. '65, 
344 pp. 100 iL, 23 tables, (Amer. Lec. 
Living Chemistry edited by I. Newton 
Kugelmass), $14.00 


RADIATION ACCIDENTS AND EMER- 
GENCIES IN MEDICINE, RESEARCH, 
AND INDUSTRY edited by Lawrence H. 
Lanzl, Argonne Cancer Research Hosp., 
Chicagc, Ill; John H. Pingel, Argonne 
Nationcl Laboratory, Argonne, IIl.; and 
John H. Rust, Univ. of Chicago, Chicago, 
Ill. (With 31 Contributors) '65, 352 pp. 
32 il, 10 tables, $11.75 


[] 


[] 


RADIOACTIVITY IN MAN: Whole 
Body Counting and Effects of Internal 
Gamma  Ray-Emitting Radisotopes. Sec- 
ond Symposium Sponsored by Northwes- 
tern University Medical School and the 
American Medical Association. Edited by 
George R. Meneely, Univ. of Texas Med. 
Center, Houston, Texas, and Shirley Mot- 
ter Linde, Northwestern Univ., Chicago, 
Ill. '65, 672 pp., 208 iL, 97 tables, $24.50 


DIAGNOSTIC RADIOLOGIC INSTRU- 
MENTATION: Modulation Transfer 
Function edited by Robert D. Moseley 
and John H. Rust, both of Univ. of 
Chicago, Chicago, Ill. (With 29 Contrib- 
utors) About 418 pp., about 151 il., 18 
tables. In Press 
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Design (at reasonable cost) 
a superior body section device - which 
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$ radiographic table. 


SIEMENS SOLUTION - 
the 
MULTI-PLANIGRAPH 


I. As a Bucky Table 


a TFD adjustable from 30” to 56" 

a Full tube angulation for skulls etc. 

m Tube and Bucky stay in alignment for 
ease and accuracy in positioning 

a Floating table top - magnetic brakes 
+17” longitudinal travel 
+ 41/2" transverse travel 

m Foot switch releases brakes 

m ideal for fractures and emergencies 

w Linkage between tubestand and 
table releasable for wall- 
mounted Bucky chest and skull work 


It works 100 % of the day 





Il. As a body section device 


m Accomplishes linear, 
rotary and elliptical motions 
a Unique console featuring: 


1. Switch for 2 speed motorized 
selection of fulcrum height 

2. Immediate height of fulcrum 
indicated on dial 

3. Selection buttons for type and time 
of tube excursion 

4. Switch for controlling motorized 
diaphragm opening 

5. Button to move tube into starting 
position 


m Pencil of light shows on patient 
the fulcrum height 

m 1 mm-cuts are routinely possible with 
no special effort 

m No more magnification 
than in a routine Bucky film 


Control panel of the MULTI-PLANIGRAPH 
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The British Journal 
of Radiology FOUNDED 1896 


A monthly publication covering the fields of 


RADIODIAGNOSIS, RADIOTHERAPY, RADIOBIOLOGY, 
RADIOLOGICAL PHYSICS, RADIATION PROTECTION 
AND NUCLEAR MEDICINE 


This Journal is the official organ of 
THE BRITISH INSTITUTE OF RADIOLOGY 


The British Journal of Radiology is the oldest radiological journal in the 
world, having started in 1896 as The Archives of Clinical Skiagraphy. 


In addition to the presentation of selected papers which have been read at 
meetings of the Institute, original contributions from workers actively en- 
gaged in radiology in all parts of the world are published. By publishing 
material embracing new developments in both clinical and academic fields 
of radiology, this Journal is designed to serve the reader who wishes to keep 
abreast of the advancing and widening front of radiological science and 
practice today. 

An increasing proportion of editorial space is being used to publish original 
contributions in radiodiagnostic physics and technology, cellular and human 


radiation biology, the techniques for clinical investigation using labelled 
compounds and in other rapidly growing fields on the fringe of radiology. 


The size has been increased to an —— of 80 pages per month, 9%” x 7”, 
while maintaining the number and excellent quality of the illustrations, for 
which this Journal has become justly famous. 


No effort is being spared to make THE BRITISH JOURNAL OF RADIOLOGY a pub- 
lication of the highest possible excellence both as regards matter and form 
- of presentation. 


obtainable from 


THE BRITISH INSTITUTE OF RADIOLOGY 
32 WELBECK STREET, LONDON, W.1 
and from leading booksellers all over the world 


Price £6.16.6d (U.S. $20.50) per annum. 
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IN PLASTIC BOTTLES. 


REFRIGERATION OFTEN COSTS MORE THAN DEVELOPER--- 


“A dollar saved is a dollar earned’’--- It’s now up to you! 


SPEED Developer is a rapid 
working, high contrast de- 
veloper which retains it's 
full developing power almost 
to the point of exhaustion-- 
it's not inclined to fog, even 
at high temperature. 


To maintain solution level, 
the use of replenisher is not 
necessary-just add more of 
the same developing solu- 
tion you are using and care- 
fully follow instructions on 


the label. 
SPEED Fixer is a rapid-work- 


ing acid fixer which fixes 


BUCK X-OGRAPH COMPANY 


and hardens at the same 
time---if properly prepared 
(carefully follow instructions 
on the label) it will remain 
clear fora considerable time, 
providing the developed film 
is rinsed free of alkaline de- 
veloper before being placed 
in the fixer. 


DEVELOPING TIME AT 
VARIOUS TEMPERATURES. 


80° F. develop 45 Seconds 
718° F. develop l Minute 

76° F. develop | 14 Minutes 
74° F. develop 115 Minutes 
he P. develop 134 Minutes 
70° F. develop 2 Minutes 
68° F develop 215 Minutes 
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X-Ray accessories for those who demand quality 


IMPROVED 


Van de Graaff? ~~ 
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Improved Model AM Van de Graaff is the result of 






experience gained in 40 previous installations. 


MEETS THE MODERN NEED. FOr 
LOW-COST PRECISION THERAPY 


Today’s Model AM 2 MeV Van de 
Graaff Therapy Unit continues to 
keep pace with the trend to low-cost 
precision therapy in leading hos- 
pitals and cancer clinics through- 
out the Free World. And for five 
good reasons: 


e |ts less than 3 mm "point source” 
of x-rays allows optimum technics 
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fields. 


e |ts treatment beam is accom- 
panied by negligible penumbra. 


e |ts Roentgen output exceeds that 
of a 5000 curie cobalt source. 


e |ts x-ray output will not fall off. 
You can hold treatment techniques 
and parameters constant. 





e |t can be operated easily by a 
technician without a staff physi- 
cist in attendance. 
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energy radiation. It offers more 
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onstrated less overall cost-per-treat- 
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supervoltage source available today 
— including radioisotopes. 
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AM 2 MeV Van de Graaff Therapy 
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ators — High Voltage Engineering 
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RADIOIODINE AND THE CHILD WITH 
IHYROID CANCER* 


By FREDERICK J. BONTE, M.D. 


DALLAS, TEXAS 


A MOUGN cancerarisingin the thyroid 

gland is not an especially common 
neoplasm, circumstance has often made it a 
well publicized one. Because many thyroid 
carcinomas and their metastases retain the 
parent-cell property of trapping and bind- 
ing iodine, these were among the first 
cancers to lend themselves to both diag- 
nosis and treatment by the new techniques 
of the atomic age. Later, thyroid neoplasia 
became a battleground for proponents of 
various liberal and conservative methods of 
diagnosis and treatment around which a 
surprisingly large literature has accumu- 
lated, not only in medical journals but in 
the popular press. Currently, the problem 
of cancer and the solitary thyroid nodule is 
receiving wide attention. From these many 
controversies, one can select a few common 
points of agreement: as with other thyroid 
diseases, cancer affects the female more 
often than the male; in recent years the 
incidence of thyroid cancer seems to be in- 
creasing in young persons; the average pa- 


tient who is found with this disease may 
expect to survive it. 


ETIOLOGY 


The etiologv of thyroid neoplasia has 
been studied intensively. Thyroiditis, de- 
velopmental and iodine-deficiency goiters, 
and pre-existing thyroid adenomas have all 
been designated as premalignant lesions, ^?! 
but none can be fully established in this 
role. Recent interest, however, has centered 
upon the effects of exposure of the thyroid 
gland to ionizing radiation. In the years 
since 1950, when an etiologic relationship 
between radiation and thyroid cancer was 
first proposed by Duffy and Fitzgerald,’ 
the radiation histories of large numbers of 
patients with thyroid neoplasms have been 
analyzed, and, likewise, information has 
been gathered about the occurrence of 
thyroid disease in large groups of people 
who have histories of suitable radiation 
exposure. The fine review article of Root?! 
will furnish a good background on these 


* From the Department of Radiology, Parkland Memorial Hospital and the University of Texas Southwestern Medical School, 


Dallas, Texas. 
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TABLE I 


HISTOLOGIC CLASSIFICATION OF 468 OF THE 704 
CASES WHICH COMPRISE THE CHILDHOOD 
THYROID CANCER REGISTRY* 








Papillary carcinoma 74% 
Follicular carcinoma 18% 
Undifferentiated cancer 8% 





* Winship, T., and Rosvoll, R. V 28:29 


studies. One central theme may be derived 
from these efforts: whether or not the data 
from all available series will withstand all 
of the statistical tests which may be ap- 
plied to them, common sense suggests a 
causal relationship between exposure of the 
neck to relatively large amounts of ionizing 
radiation and the development of thyroid 
cancer. 

From the United States and from world 
experience, Winship and Rosvoll??? have 
collected 704 cases which form the Child- 
hood Thyroid Cancer Registry. Detailed 
histories have been obtained for 366 of 
these children. Eighty per cent of them had 
a history of exposure of the thyroid region 
to doses of ionizing radiation in the range 
of 120 to 6,000 rads at some time during 
early infancy or childhood. The most com- 
mon reason seemed to be the accidental 
inclusion of the thyroid gland in unneces- 
sarily large ports directed at the thymus. 
There is a good deal of geographic varia- 
tion which, of course, 1s dependent upon 
the popularity of thymus irradiation in a 
given area, and the care with which certain 
radiotherapists limited exposure to the 
upper mediastinum. The thyroid was also, 
on occasion, incidentally exposed during 
the treatment of tuberculous cervical 
lymphadenitis and the reduction of super- 
abundant lymphoid tisue. 

As opposed to the relatively frequent 
association of cancer and irradiation in 
children, it is far less common to elicit a 
significant history of radiation. exposure 
during adult life from a patient who has 
developed thyroid cancer.” 

In childhood the phenomenon of induc- 
tion of neoplasia in the thyroid gland by 
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ionizing radiation behaves as if it were a 
threshold process with the threshold dose 
of the order of 100 to 150 rads, but at about 
the time of puberty the threshold dose 
seems to become a good deal higher. It 1s 
interesting to note the relatively high in- 
cidence of thyroid neoplasia in the thyroid 
glands of young children who were exposed 
to ionizing radiation either from external 
beam or radioisotope sources." On the 
other hand, there is little reason to suspect 
increased thyroid neoplasia in the group of 
some 200,000 individuals who have been 
treated during adulthood for benign thy- 
roid disease with radioiodine. In fact, there 
is as yet no authenticated report of the 
development of a thyroid malignancy in an 
adult as a consequence of radioiodine 
therapy. The difference may be explainable 
on the basis of the fact that the growing 
thvroid gland in childhood is relatively 
hvperplastic, and, in the experimental 
animal at least, pre-existing hyperplasia 
is a necessary condition for the induction of 
neoplasia by ionizing radiation. 

It seems fair to state that although ioniz- 
ing radiation seems to be a contributing 
cause in the development of cancer of the 
thyroid gland in some individuals, it is by 
no means the sole etiologic factor in this 
disease. 


HISTOLOGIC CLASSIFICATION 


All of the various histologic types of 
thyroid cancer which occur in adults are to 
be found in children, but fortunately with a 
slightly higher proportion of differentiated 
carcinomas. Table 1 shows the classification 
of 468 cases from the Childhood Thyroid 
Cancer Registry. Ninety-two per cent 
were differentiated carcinomas represent- 
ing 74 per cent papillary carcinomas and 18 
per cent follicular adenocarcinomas. The 
remaining 8 per cent were such undifter- 
entiated cancers as the small and giant cell 
carcinomas, the Hiirthle and spindle cell 
cancers, and the interesting, amyloid- 
containing medullary carcinomas of rela- 
tively good prognosis. 

Papillary carcinomas often contain fol- 
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licular elements, and pathologists may de- 
scribe these as mixed papillary and follicu- 
lar adenocarcinomas. In most localities 
these are the most common of thyroid 
malignant tumors. Follicular elements may 
predominate in their metastases, and both 
tumors and their metastatic extensions 
may behave in a markedly thyroid-like 
manner, incorporating iodine and elaborat- 
ing thyroid hormone. 


DIAGNOSIS 


Children of any age may be found to have 
thyroid cancer, and malignant thyroid 
tumors have even been reported in new- 
born infants and in very young babies." 
Principal clinical danger signals include 
persistent or progressive cervical or supra- 
clavicular lymphadenopathy and the pres- 
ence of thyroid nodules. The discovery of a 
multinodular goiter in a child is always an 
indication for its surgical removal, since 
from 40 to 60 per cent of such goiters will 
be found to contain cancer. Solitary 
nodules, too, will represent cancer oftener 
in children than in adults. Lymphadeno- 
pathy is the most common manifestation 
of childhood thyroid cancer, however, for 
lymph node metastases are present in 
about three-fourths of all children at the 
time of diagnosis.?? 

The physical examination of any child 
who has cervical lymphadenopathy should 
include a thorough palpation of the thyroid 
gland, but, as in adults, the primary lesion 
may be quite small, and so the diagnosis of 
thyroid cancer in children is usually made 
by lymph node biopsy. The concepts of 
"benign metastasizing struma” and "lateral 
aberrant thyroid” are no longer held at 
most institutions, and the presence of 
thyroid tissue in lymph nodes of the neck is 
regarded as evidence of metastasis from a 
thyroid adenocarcinoma. 

When a thyroid cancer has been identi- 
fed in a child, additional diagnostic tests 
which are obtained should include roent- 
genograms of the chest, skull and axial 
skeleton, and scintillation scans or direc- 
tional counts of suspected metastases, 
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employing one of the radioactive isotopes 
of iodine. Well-differentiated thyroid car- 
cinoma in a child may function vigorously 
in the presence of considerable normal 
thyroid tissue and may incorporate a 
goodly amount of radioiodine—an occur- 
rence sometimes observed in adults as 
well.’ Not only does this assist in the diag- 
nosis of otherwise unsuspected tumor de- 
posits, but it introduces the possibility of 
radioisotope therapy. The decision whether 
or not to use isotopes for treatment in a 
given case of thyroid cancer is based in part 
on the amount of tracer retained in tumor 
tissue, which may be measured by direct 
counting, or inferred from a 48 hour urinary 
excretion test (Table v). This test and the 
method of its application will be described 
in more detail in a later section of this 
paper. 


TREATMENT AND PROGNOSIS 


The principal figure in the initial man- 
agement of thyroid cancer should be a 
surgeon trained and skilled in thyroid 
cancer surgery. He must design an opera- 
tion appropriate to the extent of the dis- 
ease and to the condition of a particular 
patient. Under extreme circumstances he 
may merelv be able to establish a satis- 
factory airway, but ideally he will perform 
a thyroidectomy in such a way as to spare 
only one or two thyroid remnants about the 
parathyroid glands. Segmental thyroidec- 
tomy and thyroid lobectomy are no longer 
regarded as satisfactory operations for the 
removal of even the most highly differen- 
tiated of carcinomas. The work of Rose 
et al.” supplies ample evidence in support of 
bilateral lobectomy, for they have shown a 
35 per cent incidence of tumor in spared 
thyroid lobes. 

Routine radical lymphadenectomy is 
seldom performed for thyroid cancer, but a 
lymph node dissection of some scope is 
usually attempted. With low-grade tumors 
special scintillation detectors may be in- 
troduced into the surgical field, and the 
operation may consist of the removal of 
racer-containing tissue. 
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TABLE II 


CHILDHOOD THYROID CANCER REGISTRY 
DEATHS FROM THYROID CANCER*™ 


Mortality = 115/704 Per Cent=14.9 
59% died within § years 

18% died between 5 and 10 years 
23% died after 10 years 


* Sixty-eight per cent of those who died of thyroid cancer had 
differentiated tumors, P 


SELECTION OF FURTHER TREATMENT 


If there 1s reason to believe that the pri- 
mary tumor has been completely removed 
and no metastases can be demonstrated in 
lymph nodes or in distant parts of the body, 
no additional treatment is given. Prophy- 
lactic ablation of thyroid gland remnants 
with radioactive iodine is not usually car- 
ried out either in adults or in children. Such 
patients should be followed carefully clini- 
cally, with roentgenographic studies, and 
in the Radioisotope Laboratory for local 
recurrence or distant spread of the disease. 


UNDIFFERENTIATED CARCINOMA 


If the cancer is found to be one of the 
various undifferentiated neoplasms, post- 
operative external beam therapy must be 
employed in children as it is in adults, for 
there is no other hope for survival if there is 
residual primary tumor. Some of the enti- 
ties in this group, such as small cell car- 
cinoma, are quite radiosensitive, but all 
.seem potentially radiocurable to some 
degree, however slight. Perhaps a third of 
all undifferentiated cancers might be con- 
trolled by this sort of management. 


DIFFERENTIATED CARCINOMA 


In adults, postoperative external beam 
radiotherapy is sometimes used to attempt 
control of residual differentiated tumor in 
the primary site, and it is regularly em- 
ployed against soft tissue and osseous 
metastases, especially those which will not 
respond to radioisotope treatment. Radio- 
iodine is used freely in adults for destruc- 
tion or extended control of suitable thyroid 
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carcinoma, but it is used carefully, accord- 
ing to patient exposure rules which have 
been dictated by accumulated experi- 
ence, 3:10.12, 18,19, 22,27 

The situation with respect to postopera- 
tive radiotherapy in children who have 
well-differentiated carcinoma must be ex- 
amined at some length; however, the most 
important factor to be considered in select- 
ing appropriate treatment is the natural 
history of the disease itself. The course of 
the average low-grade tumor is of such 
duration that many misunderstandings 
have developed about the nature of these 
cancers. One will occasionally still en- 
counter physicians who believe that dif- 
ferentiated thyroid carcinoma is not a fatal 
disease; nothing could be further from the 
truth. 

MORTALITY 


The mortality of thyroid cancer in child- 
hood matches that for adults, as is shown 
by the statistics of the Childhood Thyroid 
Cancer Registry in Table u. Not only did 
I5 per cent of these children die from their 
disease, but two-thirds of those who died 
had well-differentiated carcinoma.?? 

On further study of Table 11, we find that 
only 59 per cent of the children who died of 
thyroid cancer did so within 5 years of 
diagnosis. Forty-one per cent died § years 
or more after the discovery of disease, and 
of these, 23 per cent died after 1o years. 
More than half of all mortality is caused by 
local extension to vital structures in the 
neck and the remainder by metastasis and 
dissemination.*8 

It is easy to see how misunderstandings 
may arise about the lethality of a neoplasm 
with these characteristics. It is also clear 
that the usual 5 year period of observation 
is not nearly long enough. A child who has 
been treated for thyroid cancer probably 
should be seen in follow-up for the rest of 
his life. 

MODE OF TREATMENT 

On the other hand, while differentiated 

thyroid carcinoma may on occasion be a 
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mortal disease, cure or extended control is 
obviously to be anticipated in from 80 to 9O 
per cent of any group of affected chil- 
dren, !%16.27.29 and even those who are liv- 
ing with disease may do so for many years. 
Theretore, the initial treatment given the 
child with a well-differentiated neoplasm 
must be designed to preserve certain impor- 
tant functions. For example, sacrifice of the 
recurrent laryngeal nerve is no longer con- 
sidered justified in the surgical approach to 
such a tumor," nor is radical thyroid- 
parathyroidectomy practiced at this time. 
If conservative surgical procedures are 
done, circumstances are bound to arise in 
which cancer must be left in the primary 
site, or in surgically inaccessible locations 
in the neck, or in a distant part of the body. 
There may even be a postoperative recur- 
rence. 

When there is no further resort to sur- 
gery, some form of radiotherapy must be 
employed, for the only alternative thera- 
peutic possibility, suppression of tumor 
growth by the administration of large doses 
of thyroid hormone, has been proven to be 
ineffective??? and it should never be em- 
ployed as a primary method of treatment 
of inoperable thyroid tumor. 

Some differentiated cancers cannot be 
made to accept significant amounts of 
radioiodine, and external beam radiother- 
apy 1s the only adjunctive treatment avail- 
able for this disease, but the low-grade 
tumor of childhood may concentrate 
enough isotope to make this treatment 
modality feasible. In a child, the decision 
between external beam and radioiodine 
therapy is a difficult one to make, for there 
are disadvantages inherent in each of these 
methods. 


POSSIBLE SEQUELAE AND HAZA RDS OF IRRADIATION 


In a small neck, the necessity of in- 
corporating osseous growth centers in the 
volume irradiated by an external beam 
technique means the likely production of 
kyphoscoliotic deformities of the cervical 
spine and possible subsequent neurologic 
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disabilities. Further, heavy irradiation of 
the cervical spinal cord must certainly be 
avoided in a child who may well survive his 
disease. 

There has even been speculation about 
the possibility of laryngeal hvpoplasia and 
chondromalacia resulting from irradiation 
of the larynx of a very young child. This 
remains only a theoretic hazard, however, 
for it cannot be proved or disproved bv the 
scant available literature. The only re- 
ported instances of laryngeal damage by 
ionizing radiation in children with conse- 
quent hypoplasia or atrophy are in a group 
of 4 cases described by Clerf! in 1927, in 
which the doses of radiation delivered by 
intralaryngeal radium application were not 
measured, but presumably were huge. No 
complication of this sort is known to Win- 
ship,” nor has Schweisguth,” of the Gustave- 
Roussy Institute, who collects similar ma- 
terial from European centers, any record of 
such an occurrence. 

Radioisotope irradiation of iodine-con- 
centrating tumor deposits is an Intriguing 
form of radiotherapy, for, while theoreti. 
cally sparing adjacent normal tissues, one 
can deliver a much higher tumor dose than 
with external beam techniques, perhaps by 
a factor of two or three to one. The method 
is certainly not without its drawbacks, for 
whole-bodv radiation is delivered bv the 
circulating and diffusing radioiodine at an 
average ratio of about 0.5 to 1.5 rads per mc 
given by mouth, depending upon the size 
of the child (Table vr). Under extreme cir- 
cumstances serious effects have even been 
exerted upon surroundng normal tissue, as 
in the case of the radiation fibrosis of lung 
which has been known to follow repeated 
radioiodine treatment of pulmonary metas- 
tases.'" The administration of doses of 
radioiodine in the curie range has been 
known to produce radiation nephritis, but 
these are no longer used. 

Minor complications include the trans. 
ient sterility" and hypoparathyroidism 
which have resulted on very rare occasions. 
The major cause of concern in using radio- 
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iodine, however, is the irradiation of the 
whole body in general and of the hemato- 
poietic system in particular, and the pos- 
sible development of radiation-induced 
leukemia. 

In an experience in which large doses of 
the order of hundreds of rads were given to 
the marrow of the axial skeleton in the 
course of treatment of rheumatoid spondy- 
litis with external beam techniques,® it is 
easy to relate irradiation to the induction 
of leukemia. With the much smaller doses 
of whole-body radiation, such as those de- 
livered by radioiodine administered for the 
treatment of benign thyroid disease, prob- 
ably in the range of 1 to 30 rads, the inci- 
dence of acute leukemia may or may not 
differ from that to be expected in the gen- 
eral population. Whole-body radiation from 
therapeutic doses of I?! which one might 
give to children might liein a range between 
these two experiences, perhaps Io to §9 
rads, and one cannot predict with any as- 
surance whether such doses will produce 
leukemia or not. The individual child who 
may be treated with radioiodine for thyroid 
adenocarcinoma can be expected to be at 
risk for a relatively long time after radia- 
tion exposure, tending to increase the 
hazard. While it is reassuring to learn that 
there has been no reported case of leukemia 
arising within the group of just over 1oo 
patients in the Childhood Thyroid Cancer 
Registry?? who have received one or more 
treatment doses of radioactive iodine, it 
scarcely need be said that the group 1s too 
small and the average period of observa- 
tion too short for frm conclusions to be 
drawn. Perhaps a review of some repre- 
sentative cases and the problems they 
presented might help in the formulation of 
a general approach to the child with 


thyroid cancer, and might define the cir-. 


cumstances in which radioiodine might be 
employed. 
CLINICAL FEATURES 


The records of Parkland Memorial 
Hospital show that but 78 cases of thyroid 
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cancer have been seen in the Clinics and in 
the Radioisotope Laboratory during the 
past 20 years, 64 of them since the forma- 
tion of the present Department of Radiol- 
ogy in July, 1956. In general, these cases 
show the usual sex and race distribution, 
and the small group is notable only for the 
number of young people it contains. In 11 
of these patients, thyroid cancer was dis- 
covered during or before the 15th year of 
age, and in I2 more the diagnosis was 
made from the 16th to the 26th year. Since 
many of the patients were referred for 
study from other institutions it would not 
be safe to draw any conclusions about an 
increasing incidence of juvenile thyroid 
carcinoma on the basis of this one experi- 
ence. It is interesting to note that there is 
very little background of significant expo- 
sure to therapeutic radiation, for there is no 
history of exposure in the group of chil 
dren 15 and under, and only 2 of the 12 
young adults from 16 to 26 years of age 
give such a history. A complete analysis of 
the older patients has not been undertaken. 


PATIENT MATERIAL 


The 11 patients in whom the diagnosis 
was made during or before the 15th year 
were considered to have developed cancer 
in childhood. Table m1 is a summary of 
pertinent information on these cases: we 
shall review a few more fully. 


UNDIFFERENTIATED CARCINOMA 


In the childhood thyroid cancer group 
there was but 1 case of undifferentiated 
carcinoma. 


Patient 1 was a 15 year old boy who was 
brought into the emergency room at Parkland 
Memorial Hospital on October 9, 1950, semi- 
conscious and breathing laboriously. A firm, 
rubbery 6X5 cm. mass was present in the thy- 
roid region and was fixed to surrounding soft 
tissues. Enlarged lymph nodes were palpable at 
the periphery of the primary tumor mass bi- 
laterally. Anxious relatives provided only a 
sketchy history of a rapidly growing mass 
which had appeared recently, perhaps within 
the past few weeks. Preliminary attempts to 
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establish an airway were not entirely successful, 
and the patient was prepared for surgery on an 
emergency basis. Local decompression of a 
highly aggressive, invasive tumor was per- 
formed, and a tracheostomy tube was inserted. 
Despite these measures the patient died 4 hours 
after the conclusion of the operation, with the 
exact cause of death not clearly defined. Tissue 
presented for pathologic examination was iden- 
tified as small cell carcinoma of the thyroid 
gland. This is a rare neoplasm in children, and 
it apparently pursues the rapid and morbid 
course often observed in adults. The tumor is a 
radiosensitive one, and potentially radiocur- 


able. 
DIFFERENTIATED CARCINOMA 


The remainder of the children had 
differentiated carcinomas, 8 identified as 
mixed papillary and follicular adenocar- 
cinomas and the other 2 as papillary car- 
cinomas. Nine out of to had evidence of 
extension of thyroid cancer beyond the 
primary site at the time of initial operation. 


No Residual Tumor. In 3 patients who 
had regional lymph node metastases, all 
disease has apparently been controlled by 
the initial surgical procedure, at least dur- 
ing our relatively short period of observa- 
tion. The following case 1s illustrative: 


Patient 11 was a 13 year old girl who was 
found to have a soft nodule in the thyroid gland 
in July, 1961, when examined because of 
pharyngitis. By October, the nodule had in- 
creased significantly in size, for it was now a 
firm mass which measured about 2 cm. in 
diameter and occupied the superior pole of the 
right thyroid lobe. On October 20, 1961, a 
thyroidectomy was done, sparing parathyroid 
tissue in the left upper pole area. During the 
operation enlarged lymph nodes were found 
along the right internal jugular chain, and 
frozen section histologic examination yielded a 
diagnosis of well-differentiated papillary and 
follicular adenocarcinoma. A right cervical 
lymphadenectomy was performed, but the left 
cervical region was not approached. Of 8 large 
lymph nodes removed, 5 were found to contain 
tumor. The patient recovered satisfactorily 
from the operation, but a question arose about 
the nature of the lymph nodes palpable in the 
left cervical area. She was referred to the Radio- 
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isotope Laboratory for additional follow-up on 
June 4, 1962. 

When we first saw the patient, she appeared 
to be in good general condition. A few small, 
soft lymph nodes were palpable along the 
lateral margin of the left sternocleidomastoid 
muscle and at the left mandibular angle. Thy- 
roid replacement with 2 grains of thyroid ex- 
tract daily had been instituted in January, 
1962. Chest and skeletal roentgenograms were 
obtained and showed no evidence of metastases, 
and a 25 uc tracer of I! as sodium iodide was 
given orally. This resulted in the accumulation 
of a very small amount of activity, and so an 
additional 100 uc tracer dose was given, to- 
gether with an intramuscular injection of Io 
units of thyroid stimulating hormone (TSH).* 
The only activity which could now be found in 
the neck by directional counting and scintilla- 
tion scanning was at the site of thyroid tissue 
surrounding the spared parathyroid gland on 
the left side. No further treatment seemed to be 
in order at that time. 

Since then the patient has been seen at inter- 
vals of about 3 months. From time to time 
lymph nodes have been found to be enlarged 
during upper respiratory infections, but the 
lymphadenopathy had subsided by the time of 
the next examination. At 2 of the 4 yearly 
visits, small tracer doses of J were given with 
'TSH and directional counts were made over the 
thyroid region and various areas of the neck, 
with special attention being directed to lymph 
nodes which might at that time be palpable. At 
no time has there been evidence of metastasis 
in the form of significant lymphadenopathy, 
nor has periodic roentgen examination disclosed 
any. There will be no need for treatment until 
active disease is discovered. We will continue to 
see the patient at 3 month intervals as long as 
she is available for follow-up. Tracer tests will 
be done on an annual basis from now on, and 
replacement thyroid hormone level will require 
occasional adjustment. 


Comment. It was not thought necessary 
to ablate the remaining normal thyroid 
gland, for there was no evidence of the 
presence of metastatic tumor. Unnecessary 
whole-body radiation exposure was thus 
avoided. 


Residual Primary Tumor. Occasionally, 


* Armour Thytropar. 
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tumor will be known to be residual in the 
primary site, even after a skillful dissection. 
Since the majority of deaths due to differ- 
entiated thyroid carcinoma results from 
local extension and invasion, such remnants 
must be extirpated, but in such a manner 
as to produce the least disability. Two 
cases are cited in which it appeared wise to 
employ radioactive iodine for this purpose: 


Patient v was a 9 year old boy who had de- 
veloped a visible left lateral neck lymph node at 
about the age of 7 years. Although it varied in 
size with upper respiratory infections, the 
lymph node slowly became larger and in Octo- 
ber, 1960, the patient's parents brought him to 
a surgeon for consultation. On October 17, 
1960, during an exploratory operation, frozen 
section examination of tissue from the left lobe 
of the thyroid gland and from left cervical 
lymph nodes gave evidence of the presence of 
papillary and follicular adenocarcinoma. Full 
exploration of the neck then revealed a large 
tumor which involved the left lobe of the thy- 
roid gland, and which had apparently metas- 
tasized to a number of lymph nodes in the 
jugular chain. Lymph nodes in the right side of 
the neck were sampled but did not contain 
tumor. The neoplasm was found to have ex- 
tended through its capsule posteriorly and di- 
rectly into the wall of the esophagus. Esopha- 
geal extension was removed, and the tumor was 
dissected off the surface of the subglottic 
trachea. Tumor extended along both recurrent 
laryngeal nerves, which were dissected free. All 
normal thyroid gland which could be identified 
was removed, but the operation was terminated 
at this point with the knowledge that residual 
tumor’ tissue was present in the right thyroid 
area, and possibly in certain adjacent lymph 
nodes. Postoperatively, there ‘was transient 
hypoparathyroidism, and also bilateral vocal 
cord paresis which was treated with a skin 
tracheostomy. 

The patient was then referred to the Radio- 
Isotope Laboratory. We found him to be a 
healthy, vigorous-appearing young boy with a 
healing thyroidectomy scar. The tracheostomy 
was still patent, and was required because of 
the persistent vocal cord paresis. There was a 
diffuse, slightly indurated, ill-defined soft tissue 
mass in the right thyroid region, and there were 
a few palpable lymph nodes along the right 
sternocleidomastoid muscle. A tracer dose of 
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so uc of I! as sodium iodide was given orally, 
and 54 units of TSH were administered intra- 
muscularly. Directional counting with a hand 
probe and scintillation scanning showed evi- 
dence of the presence of considerable activity 
overlying the thyroid cartilage and extending 
into the soft tissues of the neck on the right 
side (Fig. 1, 4 and B). A lesser amount of 
activity was found about the skin tracheostomy 
site. The referring surgeon stated that to the 
best of his belief the remaining tissue could not 
possibly be normal thyroid gland but must 
represent residual tumor. He further stated 
that he did not wish to re-explore the neck and 
asked that radiotherapy of some sort be under- 
taken. An additional tracer dose of ṣo uc of [# 
was given and a 48 hour urinary excretion test 
was begun. Only the first 24 hour sample was 
delivered for counting, but it contained 68 per 
cent of the administered dose, when allowance 
had been made for residual radioiodine content. 
Retention of 32 per cent of the tracer dose in 24 
hours, much of which seemed to be localized in 
the neck, promised a good therapeutic result 
with radioiodine (Table v). The extent and dis- 
tribution of tumor presumed still to be present 
in the neck were such that heavy irradiation of 
the lower cervical spine and cord might have 
been unavoidable with external beam tech- 
niques. After weighing all the considerations 
described above, a treatment dose of 22.9 mc of 
I?! was given by mouth on November 22, 1960, 
following the administration of 10 units of TSH. 
By December 30, most of the activity had dis- 
appeared from the primary site and lymph 
nodes. 

In late February, 1961, about 3 months after 
radioiodine treatment, the diffuse mass was no 
longer palpable in the right thyroid region, the 
pattern of lymphadenopathy in the neck was a 
usual one for a young boy, and full vocal cord 
function had returned bilaterally. The skin 
tracheostomy was closed shortly thereafter and, 
because of incipient deep hypothyroidism, 
replacement was instituted using thyroid ex- 
tract and, later, l-thyroxine. The patient has 
been seen at the usual 3 month intervals, and 
physical examination, roentgenograms and 
tracer studies of the neck have remained 
within normal limits. 


Comment. Using the information in 
Table vı which makes allowance for pa- 
tient size, this young boy received a whole- 


IO 


body dose of about 20 rads from his single 
radioisotope treatment. The result thus far 
in a case of aggressive primary tumor is 
judged to have been worth this exposure. 

A case featuring repeated postoperative 
recurrence of tumor follows: 


When Patient v1 was 5 years old, her parents 
became concerned about a growing lump 
which appeared on the left side of her neck. 
They were directed by the family pediatrician 
to a surgeon experienced in thyroid disease, and 
on January 9, 1957, an exploratory thyroid- 
ectomy was performed. A well-differentiated 
papillary and follicular adenocarcinoma of the 
thyroid gland was discovered and was found to 
be invading the soft tissues of the neck locally. 
Residual tumor was thought to be present in 
the left thyroid area and a course of conven- 
tional voltage, tangential beam roentgen-ray 
therapy was administered to this region post- 
operatively. The tumor exposure dose was of 
the order of 3,000 to 3,500 r. 

Two years later, in March, 1960, lymph 
nodes became palpable on the right side of the 
neck, and the thyroid region was re-explored 
surgically. No residual primary tumor was 
found, but several lymph nodes in the right jug- 
ular chain were removed and were found to con- 
tain tumor. 
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Less than 1 year later, in January, 1961, nod- 
ules became palpable in the operative site on 
the right side of the neck, and a third operation 
revealed the presence of tumor recurrence. In 
intervals between operations and for 8 months 
after the last procedure, the patient was main- 
tained on various levels of oral thyroid extract 
in an unsuccessful effort to suppress tumor 
growth. 

In September, 1961, the surgeon felt that a 
third recurrence was present on the right side 
of the neck, and the patient was referred to the 
Radioisotope Laboratory for further study. 
When we first saw her, she was a pallid 8 year 
old girl, rather small for her age, but quite 
bright and mature. Soft, movable lymph nodes 
of small size were palpable on both sides of the 
neck. Roentgenographic studies showed no ev- 
idence of distant metastasis. A tracer dose of 
so uc of I! was given together with an intra- 
muscular dose of § units of TSH. Forty-eight 
hour urine collections were obtained and showed 
a retention of 26 per cent, much of which was 
identifiable in small areas along the surgical 
scar and over the lymph nodes bilaterally 
(Fig. 2). A therapeutic dose of 25.3 mc was 
given on November 13, 1961, together with ad- 
ditional TSH, and by February, 1962, all activ- 
ity had disappeared from the lymph nodes and 
thyroid area. On follow up examinations since 
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Fra. 1. Patient v. (4) Frontal scintillation scan of the neck. Solid lines from above downward represent line of 
the jaw, lateral margins of the neck, and superior margins of the clavicles. Concentric circles represent 
tracheostomy. Note concentration of I4 in residual primary carcinoma and lymph node metastases 
lateral and superior to the right thyroid area. (B) Right lateral scan of the neck performed at the same time 
as 4. Solid lines represent pinna, mastoid process, posterior line of neck soft tissues, line of mandible, and 
anterior outline of neck including tracheostomy site. Dotted lines represent right sternocleidomastoid 
muscle, submandibular soft tissues and palpable nodules. I!** tracer is localized in residual primary tumor 


and metastatic lymph nodes. 
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Fie. 2. Patient v1. Frontal scan of the neck. Solid lines from above downward represent angle of the thyroid 
cartilage and the suprasternal notch. Dotted line represents thyroidectomy scar. Note accumulation of 
tracer to che right of the thyroid cartilage in known recurrent differentiated thyroid carcinoma. 


that time, there has been no evidence of specific 
accumulation of radioactive tracer, despite the 
transient development of cervical lymphaden- 
opathy during colds. 


Comment. In this case whole-body expo- 
sure was estimated. by various means to be 
about 35 rads. Against this must be 
weighed the fact that the patient has now 
apparently been tumor-free for about 3 
years, the longest such interval she has 
known since the initial operation. It is felt 
that treatment of residual tumor in the 
neck may have been of decisive value to 
this little girl. 

The following is the case of an unusual 
primary tumor: 


Patient vm was found to have thyroid cancer 
because of keen observation on the part of her 
school doctor, who noticed that she had small 
bilateral neck masses, To his surprise the girl’s 
family told him that these had been present 
since birth. Palpation revealed them to be ir- 
regular and firm, and he thought that the upper 
portion of the mass along the right sternocleido- 


mastoid muscle was adherent to the thyroid 
cartilage. He then referred the patient to a lo- 
cal hospital, where she was prepared for surgery 
with the tentative diagnosis of carcinoma of the 
thyroid’gland with regional metastases. The op- 
erating surgeon identified a nodule lateral to 
the thyroid cartilage on the right side and a sec- 
ond one low in the neck just to the right of the 
suprasternal notch. These were removed and 
found by frozen section examination to be 
lymph nodes containing follicular carcinoma of 
the thyroid gland. The thyroid gland could not 
be identified, for all that could be seen in the 
midline was a thin, translucent membrane 
which had much the appearance of fascia and 
which covered the lower portion of the thyroid 
cartilage. So unusual was the aspect of this 
membrane that the surgeon terminated his op- 
erative procedure at this point in order to refer 
the patient to the Parkland Memorial Hospital 
Radioisotope Laboratory for additional study. 

When first seen in our laboratory on Decem- 
ber Io, 1960, the patient was a small, thin 10 year 
old girl who seemed quite keen and energetic 
despite the fact that she had recently had a ma- 
jor surgical operation. Chest and skeletal roent- 
genograms were available and showed no evi- 
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lic. 5. Patient vir. Frontal scan of the neck. Solid 
lines from above downward represent line of recent 
surgical incision and the suprasternal notch and 
mecial clavicular borders. Note the accumulation 
of I?! tracer in an unusual round pattern in the 
lower anterior cervical midline. At re-exploration, 
this represented a thin carpet of tumor over the 
lower thyroid cartilage and upper trachea, extend- 
ing aterally and inferiorl y. 


dence of metastatic disease. A tracer dose of 


100 uc of radioactive iodine was given by 
mouth. On the following day all of the detect- 
able isotope seemed to be in an unusual config- 
uration in the midline, and a scan was made 
(lig. 3). Tracer was concentrated in a remark- 
able round pattern which bore no resemblance 
to the ordinary configuration of the thyroid 
gland. No tracer was detectable over any of the 
palpable lymph nodes in the neck. It seemed 
likely that the radioiodine had been deposited 
in functioning tumor, and so a second operation 
was performed. 

The second exploratory thyroidectomy was 
performed on December 14, 1960, and the fas- 
cia-lixe membrane was found to cover a thin 
carpet of tumor tissue which completely cov- 
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ered, and was intimately adherent to, the ante- 
rior surface of the thyroid cartilage inferiorly. 
The tumor extended inferiorly along the tra- 
chea and entered the -horacic inlet. A number 
of lymph nodes was removed from both sides 
of the neck, and some of them had to be dis- 
sected free from the strap muscles. The surgeon 
felt that he had had to leave residual tumo- 
both in the primary area and about some of the 
lymph node sites. 

The patient was next seen in the Radioiso- 
tope Laboratory on February 13, 1961, at 
which time she had convalesced satisfactorily 
from her second operation and appeared to be 
in good condition. A few lymph nodes were pal- 
pable in the left side of the neck, and the surgi- 
cal scar was healing nicely. An oral tracer dose 
of 100 uc of radioiodine was administered and 
directional counting showed evidence of activ- 
itv over the thyroid cartilage, within a palpa- 
ble lymph node in the anterior triangle on the 
left side, and over a previously undetected 
lymph node in the left posterior cervical region. 
Forty-eight hour urine excretion was 85 per 
cent, but much of the iodine retained in the 
body seemed to be concentrated in the palpable 
lymph nodes. Accordingly, an effort was made 
to enhance tumor loca ization of isotope and the 
patient received three consecutive daily intra- 
muscular injections of Io units of TSH. The 
urine was collected for 24 hours to determine 
residual urine radioiodine level and a second 
tracer dose was administered. Urinary excretion 
of iodine was now reduced to 77 per cent for a 
48-hour period, and o* the 23 per cent retained 
in the body almost all could be accounted for 1a 
the small lymph node deposits. Again, external 
beam therapy did not seem feasible and isotope 
treatment was elected. Because of the low cor- 
centrations in many individual areas, we de- 
cided to employ a somewhat larger treatment 
dose than is customary and so 5o me of I? was 
administered on February 24, 1961. 

By April 3, 1961, radioactivity had disap- 
peared and lymph nodes were less readily pa - 
pable. By then the patient exhibited signs of 
hypothyroidism and replacement was instituted 
with thyroid extract. In 33 years since that 
time, the patient has not developed evidence of 
persistence in the primary site or of a new me- 
tastasis, either in the neck or any other part of 
the body. 

l'rom tumor and blood disappearance data 


Vou. 95, No. 1 


the whole-body radiation dose is estimated to 
have been 45 rads. 


Comment. Because of the ominous char- 
acteristics of the primary tumor, in this 
case some form of post-surgical treatment 
was mandatory, and it is gratifying that 
there has been no local recurrence of 
tumor. As it has in a number of other cases, 
thyroid stimulating hormone proved useful 
in enhancing tumor concentration of radio- 
isotope. 


The following case is one in which the 
need to use radioiodine is debatable: 


Patient vur was a 15 year old girl who, in 
July, 1956, entered the Parkland Memorial 
Hospital Outpatient Clinic complaining of a 6 
month history of enlarging goiter. On physical 
examination a nodule was indeed found in the 
right thyroid lobe and a thyroidectomy was per- 
formed. All thyroid tissue was removed except 
for that about the spared parathyroid in the 
right lower pole. A diagnosis of mixed papillary 
and follicular carcinoma was made from the sur- 
gical specimen. Early follow-up was incomplete 
but radioisotope studies and roentgenograms 
gave no evidence of recurrence or distant 
spread. On February 19, 1958, however, the pa- 
tient was seen in the Radioisotope Laboratory, 
and a scan was obtained which revealed the 
presence of tracer concentration not only in the 
thyroid remnant but in a large focus near the 
angle of the mandible on the left side (Fig. 4, 4 
and B). Repeated palpation failed to evoke a 
definite mass. There was only a sensation of 
deep fullness in the neck. The surgeon in charge 
of the case declined to re-explore the neck and 
suggested a trial of tumor suppression with thy- 
roid extract, a technique widely practiced at 
that time. Interestingly enough, replacement 
medication had never been started and had 
never been required. This ominous fact alone 
. might have led to earlier discovery of function- 
ing neoplasm. For a brief time the patient was 
given 6 grains of thyroid extract a day, but al- 
though dosage was reduced to 4 grains per day 
she was quite uncomfortable throughout the 3 
month suppressive trial. To our surprise radio- 
lodine accumulated readily in the residual thy- 
roid and metastatic lymph node in a tracer test 
performed 2 weeks after discontinuance of thy- 
roid extract. Suppressive therapy was then per- 
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Fic. 4. Patient viu. (£) Frontal scan of the neck. 
Solid lines represent from above downward outline 
of the jaw, superior margin of the thyroid car- 
tilage, surgical incision, and line of the clavicles 
and suprasternal notch. Note concentration of J"! 
tracer in remnant thyroid about a spared parathy- 
roid in the right lower pole tegion. Note also con- 
centration of tracer in presumed lymph node 
metastasis near the angle of the mandible on the 
left side. (B) Simultaneous lateral scan. Solid lines 
denote ear lobe, line of the jaw and outline of the 
upper neck anteriorly. I is localized sharply in 
presumed lymph node metastasis. 
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manently discontinued in the hope of enhancing 
uptake of radioiodine in the area of interest, al- 
though a normal, TSH-dependent mechanism 
did not seem to be present. Six weeks after with- 
drawal of thyroid extract, 24 hour iodine reten- 
tion was 18 per cent measured by the excretion 
method, (82 per cent excretion) and at 3 months 
retention was 37 per cent in 24 hours. At this 
point, a 100 mc dose of I?! was given orally. 

Within 2 months activity had disappeared 
from both foci, and 4 months after treatment 
the patient began to exhibit signs of hypothy- 
roidism. Replacement medication was insti- 
tuted with thyroid extract, and later l-thyrox- 
ine was substituted. Neither of the areas in the 
neck has ever accumulated radioiodine again. 
The patient remains well at this time, with no 
evidence of disease. 

A whole-body dose of 50 rads has been esti- 
mated. 


Comment. In this case one might argue 
with some justification that the patient 
could have been spared whole-body radia- 
tion exposure by what might have been a 
relatively simple operative procedure. Al- 
though this option was not available to our 
patient at the time, the radiotherapist 
might well be within his rights to press the 
surgeon to undertake re-exploration in 
circumstances of this sort, especially when 
they involve a child. 

Alternatives might have been either to 
withhold treatment until local growth of 
metastases produced a life-threatening sit- 
uation, or to attempt extirpation of the 
metastasis with external beam radiother- 
apy. In a child of this age, growth distur- 
bances are not apt to be a problem, and it 
would not have been necessary to include 
the cervical spinal cord in the treatment 
volume. On the other hand, the patient had 
attained relatively full adult growth, and 
so the whole-body radiation dose from I!?! 
was considerably less than it would have 
been in a smaller child. 


TREATMENT OF DISTANT METASTASES 


Patient x slowly developed cyanosis and dif- 
ficulty in breathing, in 1940, when he was 14 
years of age. He was referred to a large hospital 
where some sort of mass in the neck was re- 
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moved for biopsy examination, and a diagnosis 
of cancer may have been made. Medication 
with a course of Lugol’s solution was under- 
taken and the patient's state is said to have im- 
proved. When he returned to the same hospital 
3 years later, however, lymph nodes were pal- 
pable on both sides of the neck, and on this oc- 
casion the removal of one of them yielded the 
unequivocal diagnosis of papillary carcinoma of 
the thyroid gland. Roentgenographic examina- 
tion of the chest gave evidence of the presence 
of disseminated nodular metastases. A course 
of external beam radiotherapy of unknown mo- 
dality was delivered to the neck to an exposure 
dose of approximately 3,000 r. 

The patient remained well for about 7 years, 
but at the age of 24 years he noted the abrupt 
onset of dyspnea and cyanosis, and, for the first 
time, he had episodes of hemoptysis. He then 
reported to the University of Arkansas Hospi- 
tal, where the diagnosis of carcinoma of the thy- 
roid was confirmed by cervical lymph node bi- 
opsy, and the first of many radioiodine treat- 
ments was given. Over the period of the next 7 
years, a total of 402 mc of I! was administered 
in § treatment doses. In the course of a compre- 
hensive study of this patient, Pierce and his as- 
sociates! investigated the persistent cyanosis 
and determined that pulmonary arteriovenous 
fistulas were present, presumably within one or 
more of the metastatic lesions. Vital capacity 
and arterial hemoglobin oxygen saturation 
studies were performed (Table 1v) before and 7 
months after the administration of one of the 
later therapeutic doses of iodine and showed 
significant Improvement in these variables. 

The patient then moved to the vicinity of 
Dallas and was referred to the Radioisotope 
Laboratory at Parkland Memorial Hospital. 
When first seen here, the patient was a 34 year 
old man who seemed thin and somewhat under- 
nourished, and who exhibited cyanosis of lips and 
nail beds as well as finger clubbing. Chest 
roentgenograms (Fig. 54) showed a dissemina- 
ted, finely nodular infiltration characteristic of 
hematogenous pulmonary metastases from car- 
cinoma of the thyroid gland. Fullness of the hi- 
lar shadows and mediastinum has never been 
entirely solved, but might represent, in part, 
metastases to mediastinal lymph nodes. A com- 
parison of our initial roentgenogram with those 
made in the past showed no change to have oc- 
curred in the extent or distribution of the oft- 
treated tumor over a period of about Io years. 
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Tase IV 


STUDIZS PERFORMED ON PATIENT X BY PIERCE et al." 
AT THE UNIVERSITY OF ARKANSAS HOSPITAL 
















Arterial Hemoglobin 





Ratio of Oxygen Saturation 
Residual 
Volume With After 
Lung Patient Breathing 
Capacity Breathing | of Oxygen 
Air for 20 Min. 
7b Fo 
35 85 
35 99 


* Note improvement in vital capacity and arterial oxygen saturation attributed to treatment with radioactive iodine. 


There was no important finding in the neck. 
The patient’s only complaint was a slow but 
progressive return of dyspnea on exertion dur- 
ing the past 3 years. A tracer dose of radioac- 
tive iodine was localized so sharply in the pul- 
monary metastases that a photoscan of the 
lung fields (Fig. 5B) was easily obtained. Forty- 
eight hour retention of an administered dose of 
radioiodine was 35 per cent, a satisfactory value 
(Table v). On questioning we found that the pa- 
tient had not been taking thyroid replacement 
medication for some time, and had apparently 
been maintained in the euthyroid state by hor- 
mone produced by his tumor. The only treat- 





ment available seemed to be I, but the danger 
of producing pulmonary fibrosis was now added 
to that of possible induction of leukemia, and 
these had to be weighed against the possibility 
of giving symptomatic relief from severe respi- 
ratory difficulty. After consultation with “the 
patient about possible consequences, he elect- 
ed treatment and ioo mc of radioiodine was 
given, but only partial symptomatic relief was 
gained. Six months later an additional 54 mc 
dose was administered. The patient's respira- 
tory symptoms then slowly subsided and have 
remained in abeyance for 4 years. Further, the 
patient finally became — " and re- 
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Fro. 5, Patient x. (,f) Upright posteroanterior roentgenogram of the chest made in 1960. Comparison with 
studies made elsewhere over the previous 10 years showed no change to have occurred in the appearance or 
extent of the disseminated, nodular metastatic process involving both lungs, nor of the prominent lymph 
nodes in the hilar and right paratracheal regions. (B) Scintillation scan of metastatic deposits in the lungs 


made after the administration of a tracer dose of 31, 
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TaBLe V 


24 AND 48 HOUR 1?! URINARY EXCRETION TEST" 


PHI rt — 








Athyrectic Value 


Therapeutically Favorable Value 


Excretion 
24 hr. 


85-95% 


Retention 








* Values are given both for athyreotic individuals and for patients with differentiated thyroid carcinoma in whom a favorable re- 
sponse to radioiodine treatment might be expected on the basis of past experience. Excretion is measured against a 100 per cent stand- 
ard and the 48 hour value is the sum of the content of two consecutive 24 hour collections. Retention figure is obtained by subtracting 


24 or 48 hour value from 100 per cent. 


placement medication with l.thyroxine was 
started. Further treatment with radioactive 
material has not been necessary, but if respira- 
tory symptoms return and do not appear to be 
the product of radiation fibrosis of the lung, we 
will have no choice but to offer isotope treat- 
ment once again. Radiation exposure, which 
may be assumed to have been delivered over a 
Io year period from 1950 through 1960, may be 
as much as 250 rads to the whole body. There 
is no way to estimate lung dose. 


The following case presents several un- 
usual circumstances, one almost unique in 
the annals of nuclear medicine: 


Patient x1, at the age of 14 years, was first 
noted by relatives to have a goiter, which, upon 
examination in the Outpatient Clinic was found 
to represent a large solitary nodule in the left 
lobe of the thyroid gland. The patient did not 
return to the Clinic until 8 months later, but 
she then consented to undergo thyroidectomy. 
On March 15, 1956, most of the thyroid gland 
was removed, although a certain amount of thy- 
roid tissue was spared about a parathyroid 
gland in the left upper pole region. Lymph node 
metastases were not apparent at that time and 
lymphadenectomy was not performed. It was 
thought that residual tumor was still present in 
the primary site and radiation therapy was 
given to the thyroid region with 250 kv. peak, 
3 mm. Cu half value layer, employing a multi- 
ple port technique, to a dose of about 3,500 r. 

The patient was then lost to follow-up and 
was first seen by us on June 18, 1958, more than 
2 years after operation and radiotherapy. Al- 
though she had not been taking any thyroid re- 
placement medication, she was not hypothy- 
roid, and so tracer tests were undertaken to dis- 


cover the nature and magnitude of the function- 
ing thyroid tissue which obviously must be 
present. Not only was residual tissue identified 
at the left upper pole, but an unusual localiza- 
tion was obtained in an area (Fig. 6,4 and B) 
which corresponded to the base of the tongue. 
Indirect mirror inspection of the tongue and 
hypopharynx and palpation of the base of the 
tongue did not show a lingual thyroid, nor did 
they disclose any mass. Repeat tracer examina- 
tion again gave the scan evidence seen in Fig. 
6,4 and B. In addition, there was more radio- 
activity detectable over the lungs than could be 
accounted for by the lung blood pool alone. 
Chest roentgenograms gave no evidence of met- 
astatic disease, however. A 48 hour urine study 
showed a satisfactory radioiodine retention of 
30 per cent (Table v). Most of this activity 
could be quantitated in the remnant thyroid 
gland and in whatever lesion was present in the 
base of the tongue, whether persistent lingual 
thyroid or carcinoma in a lymph node. A treat- 
ment dose of 100 mc of P was administered, 
and the patient was again lost to follow-up, this 
time for a period of about 18 months. 

When the patient returned on December 16, 
1959, she appeared to be pale, weak and ill, but 
she was not hypothyroid. On this occasion ra- 
dioactive iodine did not localize on either side 
of the neck, and both had apparently been ab- 
lated. Instead there was distinct localization of 
tracer over the lung fields of such a magnitude 
that a scan (Fig. 74) could be obtained. A pos- 
teroanterior roentgenogram of the chest (Fig. 
7B) made at that time again showed no evi- 
dence of the presence of metastatic disease. 
Urinary excretion study could only be carried 
out for 24 hours, but showed a 30 per cent re- 
tention, much of it accountable in the lungs. 
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Fic. 6. Patient x1. (4) Frontal scan of the neck, 1958. Solid lines represent from above downward outline of 
the mandible and outline of the clavicles. Note localization of I tracer in the region or spared parathy- 
roid tissue in the left upper thyroid area and an unusual deposit in high cervical midline or base of tongue. 
(B) Simultaneous lateral scan of the neck. Solid lines represent outline of the mandible and anterior surface 
of the neck, Note again upper deposit of I tracer in an area corresponding to that of the base of the 
tongue, No lesion could be demonstrated there by indirect laryngoscopy or manual palpation. 





Disseminated micronodular pulmonary metas- tional isotope treatment. Accordingly, she was 
tasis is one of the common patterns of carci- again hospitalized and an 85 mc dose of I9! was 
noma of the thyroid and sometimes the nodules given on December 30, 1959, and within 4 
are so small as to be barely perceptible. In sev- months selective pulmonary localization of io- 
eral cases reported in the literature,"5 they have dine disappeared (Fig. 7C). 

been so small as to escape roentgenographic Once again the patient disappeared, and de- 
detectior even in the aggregate. We felt this was spite our efforts we could not locate her for fol- 
such a case, and that we were obliged to accept low-up. She returned almost 2 years later, now 
the scan as sole evidence of the presence of me- giving satisfactory symptoms and signs of the 
tastasis. Further questioning of the patient re- hypothyroid state. Once again chest roentgen- 
vealed that she had had subtly progressive dif- ograms failed to offer any evidence of metastat- 
ficulty in breathing and had suffered dyspnea ic disease, but they did show considerable en- 
upon exertion. Even though we had given a largement of the cardiac silhouette (Fig. 8/4— 
rather large dose of radioiodine to a young per- compare with Fig. 7B). An I!!-cholografin 
son only 1 year before, we felt that we had blood pool scan (Fig. 88) demonstrated a volu- 
little to offer this patient other than addi- minous pericardial effusion.? 
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Fic. 7. (4) Patient xr. Frontal scan of the 
chest, 1959. Solid lines represent from above 


downward  clavicles, manubrium, and 
xyphoid process. Concentric circles repre- 
sent the nipples. Note selective deposition of 
tracer in the lungs with a midline defect for 
the heart blood pool. (B) Upright postero- 
anterior roentgenogram of the chest made at 
the same time as scan in 4. The lung fields 
are clear and there is no roentgenographic 
evidence on this or on other concurrent 
chest studies of pulmonary metastasis from 
the known adenocarcinoma of the thyroid 
gland. Several other similar instances have 
been reported in the literature.^* (C) Scan 


of lung fields in March, 1960, no longer shows significant evidence of specific deposition of tracer in 
presumed pulmonary metastatic lesions following treatment with I?! 


We found that the patient had spent the in- 
tervening 2 years in a mental institution and 
while there she had not received any thyroid 
medication. Replacement was instituted with 
l-thyroxine, and the pericardial effusion slowly 
receded, while the cardiac silhouette returned 
to normal in size. The patient has been followed 
regularly for the past year and at the present 
time there is no evidence of residual disease. 
She remains in the euthyroid state by virtue of 
the administration of 200 yg. of lthyroxine 
per day. 

The whole-body radiation dose has been es- 
timated at about 80 rads over a 2$ year period. 


Comment. Although none of the members 
of this small group can be said to have 
been cured of the disease at this early date, 
immediate local recurrence seems to have 


been prevented, and persistent disease, 
regardless of its location, seems to have 
been brought under control. 


DISCUSSION 


There is a need for a coherent approach 
to each kind of entity with which the radio- 
therapist must deal. The following sug- 
gested scheme is drawn from experience in 
this laboratory and in others. It certainly 
cannot be applied rigidly to the individual 
case, but is intended to be a general 
method of management of differentiated 
thyroid cancers in children. 

It is always desirable for the radiothera- 
pist to examine in advance any patient for 
whom postoperative treatment may be 
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Fic. 8. Patient xr. Upright, 6 foot, posteroanterior roentgenogram of the chest made in 1961, when patient 
returned for follow-up in a deeply hypothyroid state. Note large cardiac silhouette and compare with nor- 
mal silhouette seen on a roentgenogram (Fig. 78) made 2 years earlier. (B) Photoscan record of data from 
DÀ. cholografin blood pool scan imprinted on simultaneously exposed 7 foot, mid-respiration, anteroposte- 
rior recumbent chest roentgenogram. Clear belt about heart blood pool, best seen between the blood pool 
and accumulation of tracer in liver, indicates the presence of a voluminous pericardial effusion, as does 
discrepancy between size of heart blood pool and size of cardiac silhouette (dotted line). (By permission of 


the Southern Medical Journal.) 


needed. In the case of thyroid cancer, this 
may be accomplished more often than 
usual, for the radiologist may participate in 
the general work-up which leads to the 
identification of the neoplasm. If the dis- 
ease presents as a solitary nodule, a radio- 
iodine scan is usually obtained. Only a 
nodule which functions so energetically as 
to suppress the activity of the remainder of 
the thyroid gland is considered a “hot” 
nodule in this department. This represents 
the only type which is safe to observe over 
a period of time, but nodules of high 
specific activity seldom occur in childhood, 
and so the problem of prolonged observa- 
tion of a nodule in the thyroid gland of a 
child rarely need be faced. There is a mate- 
rial chance of cancer being present in any 
other kind of nodule, especially in children. 

Preoperative tracer tests may serve to 
identify metastatic thyroid  adenocar- 
cinoma in palpable lymph nodes and they 
may also reveal the presence of differenti- 
ated tumor in locations which are not obvi- 


ous upon clinical examination. Some of 
these, if demonstrated by tracer techniques, 
may prove to be surgically accessible at the 
time of thyroidectomy, however. 

Under favorable circumstances the radio- 
therapist may also be able to visit the 
operating room during thyroidectomy to 
view the primary tumor, and, together 
with the surgeon and pathologist, he should 
examine the slides made from the primary 
tumor and its extensions. It is possible to 
predict the behavior of a tumor from the 
appearance of microscopic sections, for if 
follicles are present, and if they contain 
colloid, however faintly it may be stained, 
there is an excellent chance that the tumor 
and its metastases will either spontaneously 
take up a good deal of radioactive iodine, 
or may be made to do so. 

If an undifferentiated cancer is found, 
postoperative treatment should be started 
as soon as possible, but, if a differentiated 
tumor has been removed and if follicular 
elements are present within it, as is usually 
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the case, then there is no need for haste 
unless residual tumor is known to be present 
in a life-threatening location. An interval 
of 6 weeks to 3 months between time of 
operation and the first attempt to measure 
incorporation of isotope in the tumor is 


desirable. During this time the patient. 


should not receive replacement thyroid 
medication, although there is still an un- 
founded belief in some quarters that it is 
dangerous to permit a patient with differ- 
entiated thyroid carcinoma to go for even 
the shortest period of time without thyroid 
hormone, for fear of wild and rapid tumor 
growth. This never happens with differ- 
entiated tumor, and, even if it did, the 
process could-not be controlled with thy- 
roid hormone. The hormone will, however, 
block trapping and binding of iodine by 
thyroid remnants and metastases, and so 
must be avoided until the possibility of the 
need for isotope radiotherapy has been dis- 
missed. 

At 6 to 12 weeks following surgery a 
tracer dose in the range of 50 to 200 uc of 
I! as sodium iodide is given by mouth, 
both to act as a tracer for localization of 
tumor tissue and also as the tracer dose for 
a 48 hour urine retention study. In this 
laboratory we employ for tumor search a 
small hand-held scintillation probe with a 
collimated 4 inch thallium-activated so- 
dium iodide crystal. The output of this 
probe is registered by a counting rate 
meter which has an audible tone scale. The 
head and neck area is mapped with the 
probe and the location of spared thyroid 
remnants is determined, together with the 
presence or absence of tracer in areas of 
known residual primary tumor, or in sus- 
pected lymph nodes. Counts are also made 
over lungs and liver and over any suspi- 
cious areas present in the roentgenographic 
skeletal survey. If there is a sufficient 
amount of radioactivity in any area, a scan 
record is made with a modified commercial 
scanning apparatus. 

At the time the tracer dose is made up, a 
IOO per cent standard is also prepared for 
use in the 48 hour excretion study. Two 
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consecutive 24 hour urine samples are col- 
lected, beginning with the time of the ad- 
ministration of the tracer dose. The Radio- 
isotope Laboratory issues the collection 
bottles, which are of one liter capacity, and 
of identical size and shape. When the two 
24 hour collections have been returned for 
counting, they are made up to equal vol- 
ume by adding water to the less volumi- 
nous of the pair of samples. The 100 per cent 
standard is then placed in a third collection 
bottle and is diluted to the same volume as 
each of the two 24 hour specimens. While 
aliquot samples may be taken from the 
standard and the two test volumes, it is 
easier, and about as accurate, to count by 
placing each bottle in a standardized loca- 
tion with respect to the mouth of a large 
crystal well-counter. The volumes counted 
are the same and the geometries involved 
are the same. Total excretion is thus the 
product of addition of the per cent recover- 
ies in each of the two 24 hour samples. The 
standards for this test are summarized in 
Table v. 

The essentially athyreotic individual, 
adult or child, will excrete about 85 to go 
per cent of a tracer dose of radioiodine in 24 
hours, and about go to 9§ per cent in 48 
hours. Thus body retention of iodine will - 
amount to from § to Io per cent in an 
athyreotic patient over a 48 hour span. Ex- 
perience has shown us that it is worthwhile 
to consider the therapeutic use of iodine if 
whole-body retention is at least 30 to 40 per 
cent in 24 hours or from 20 to 30 per cent in 
48 hours, and if directional counting shows 
retained isotope to lie principally in rem- 
nant thyroid and suspected metastases. 

Depending upon the results of these tests 
one of two courses of action may be taken: 
(1) If there is no evidence of significant 
tumor at this time, replacement medication 
with thyroid extract or l-thyroxine may 
now be instituted. (2) If, however, there is 
known to be residual tumor but there is 
little or no accumulation of radioiodine in 
it and if body retention values are not in the 
promising range (Table v), an attempt to 
augment uptake by artificial means 1s justi- 
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fiable, since the activity of even a small 
amount of remaining normal thyroid tissue 
may be sufficient to suppress thyroid-like 
behavior of metastases from a aifferentiated 
tumor. (We also use the following enhance- 
ment technique for study of those patients 
who are first referred to us after thyroidec- 
tomy and who are already receiving main- 
tenance doses of thyroid hormone.) 

In the past the administration and with- 
drawal of a blocking drug sometimes 
yielded good results in improving tracer 
uptake, but this is a time-consuming pro- 
cess and does not improve upon the results 
we have been able to obtain with thyroid 
stimulating hormone (See Case vi1 above). 
The daily dose, 5 units in a small child to 
IO units in a larger child or adolescent, is 
given intramuscularly each day for 3 con- 
secutive days. Although sensitivity reac- 
tions to TSH have been described, we have 
never encountered one. With the second 
dose a 24 hour urine collection is started, 
and with the third dose of TSH a radio- 
iodine tracer is given. The preliminary 
urine specimen 1s used to determine resid- 
ual iodine excretion, for which allowance 
must be made during the 48 hour excretion 
test. If the interval between tests is a 
lengthy one, the residual urine determina- 
tion can be omitted, but if the interval is a 
matter of a few days, there may still be sig- 
nificant tracer content, even in an individ- 
ual presumed to be athyreotic. If the results 
of this re-evaluation fail to show significant 
whole-body retention of tracer and definite 
localization in tumor, then the decision to 
use external beam radiotherapy or not will 
again depend upon the distribution of the 
tumor. If, however, there is now sufficient 
retention and localization of radioiodine to 
promise a good therapeutic result (Table 
v), a treatment dose can be given. 

The radiotherapist has now brought him- 
self to the point at which he must decide 
whether to advise the use of radioactive iso- 
tope treatment in a suitable case. There is 
no easy way to resolve the dilemma, but, in 
general, the growth disturbances which ex- 
ternal beam therapy might produce in the 
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cervical spine, larynx and trachea of a small 
child must be weighed, together with the 
possibility of radiation damage to the cen- 
tral nervous system. If these can be 
avoided in an individual case, then external 
beam treatment might be indicated regard- 
less of age. If central nervous system in- 
jury seems likely, then  radiotsotope 
therapy would seem to be indicated regard- 
less of the risk entailed in whole-body 
radiation exposure. 

Before the treatment dose of radioiodine 
Is given, the radiologist must discharge one 
last major responsibility. He must confer 
with the patient's parents and acquaint 
them with the nature of their child's dis- 
ease, and also with some of the conse- 
quences of radiation exposure. This must be 
done carefully, in view of the fact that in- 
formation pertaining to the development of 
leukemia and future generation genetic de- 
fects is not solidly grounded in proven fact. 
Having secured parental permission and 
having administered a therapeutic dose of 
radioiodine to a child, the radiologist is 
committed to a case which he must follow 
for a period of many years into the future. 
On the basis of the behavior of the tumor 
alone, follow-up in excess of 10 years would 
be required. Another cogent reason is that 
legal liability to a patient treated as a child 
usually extends at least to the patient's 21st 
birthday, or a year or 2 beyond in most 
states. 

In selecting the size of the therapeutic 
dose of radioiodine to be used, a limiting 
factor may be imposed in the form of pro- 
jected whole-body radiation exposure. This 
may be rapidly estimated in advance for 
patients of average sizes from the data in 
Table vi, which are based on our own ex- 
perience, and also take cognizance of the 
recent work of Seltzer e£ al. We, ourselves, 
attempt to keep whole-body dosage less 
than 25 rads in children under the age of 10 
and less than ṣo rads in children, adoles- 
cents and young people above the age of 10. 

Strict radiation protection precautions 
are, of course, observed during and after the 
delivery of the therapeutic dose. 
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Tasg VI 
APPROXIMATE WHOLE-BODY DOSES OF RADIATION 
IN RADS PER MILLICURIE OF Il! ADMINISTERED 
ORALLY AS SODIUM IODIDE* 


10 5 
Age Years Years Years Man 
Body Weight 
(kg.) 20 35 50 Jo 
Rads per 
mc I Pos o.8 O.65 0.45 


* Values are given for various weights by age. For intermediate 
ages and weights, one may interpolate between the given values, 


Immediate follow-up includes patient 
visits to the Radioisotope Laboratory at 2, 
4 and 6 weeks after the delivery of a thera- 
peutic dose. A minor complication some- 
times observed during this period, which 
causes no difficulty if understood in ad- 
vance, is the development of slight soreness 
in the throat on swallowing which may oc- 
cur if there is a significant amount of iso- 
tope-containing tissue in the thyroid re- 
gion. At 4 to 6 weeks, and occasionally 
somewhat later, the early signs of hypo- 
thyroidism should begin to develop. The 
earliest of these is usually a subtle swelling 
of the soft tissues of the lower lids, noticed 
principally in the early morning. This may 
be followed rapidly by slight skin coarsen- 
ing, with nail and hair changes appearing 
rather late in children. 

If the patient becomes hypothyroid be- 
tween 6 and 12 weeks after treatment, re- 
placement medication can be given. The 
level is usually determined on a trial and 
error basis, for there is no way to predict 
the thyroid hormone requirement of a child. 
The failure of early signs of hypothyroidism 
to develop, however, is a warning of resid- 
ual active thyroid tissue, and an energetic 
search should be undertaken to locate it, 
and to appraise it for further treatment. As 
is well known, metastases in adults are 
prone to be functionally suppressed by the 
hormone produced even by small remnants 
of normal thyroid gland. Thus they may 
not begin to show evidence of thyroid-like 
activity until the thyroid gland itself has 
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been entirely extirpated. This phenomenon 
seems to occur less often in children, but it 
must be watched for carefully. Too early 
administration of thyroid replacement 
might mask the presence of otherwise un- 
detectable but important tumor residues. 

When there is no further evidence of the 
presence of functioning thyroid tissue and 
replacement medication has been started, 
the patient is seen at 3 month intervals, or 
oftener if particular circumstances seem to 
indicate the need. At each follow-up visit 
considerable attention is paid to the need 
for change in replacement level. A sharp 
decrease in the need for hormone is a warn- 
ing sign of the resumption of thyroid-like 
activity by tumor autonomous from the 
TSH control mechanism. On the other 
hand, it is undesirable for a child to remain 
in the hypothyroid state for any pro- 
longed period, for school performance may 
be materially affected. On each visit there 
is, of course, a search for palpable processes 
in the neck, and roentgenograms are ob- 
tained once a year. Tracer studies may be 
undertaken at any time physical or roent- 
gen findings suggest the need, but are rou- 
tinely carried out semiannually for the first 
5 years. Since thyroid hormone desatura- 
tion is a lengthy process and one which can 
be unpleasant to the patient, we now make 
no effort to withdraw thyroid for periodic 
examinations, and instead administer a 
tracer dose of 25 to 100 uc of an isotope of 
iodine, depending upon the patient’s size, 
together with a § to ro unit dose of TSH. A 
search for foci of isotope deposition is then 
carried out with a scintillation probe. If 
recurrences develop or new lesions arise, 
they are dealt with in the manner outlined 
by precept in the case reports above. 


SUMMARY AND CONCLUSIONS 


1. Thyroid cancer occurs more com- 
monly in females than in males, and has 
been thought to be increasing in incidence 
in young people. Its cause is unknown, but 
one of the contributing factors may be ex- 
posure of the neck to ionizing radiation in 
infancy, childhood or later. 
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2. Differentiated carcinoma is the com- 
monest form of thyroid cancer in child- 
hood. Mortality from thyroid cancer is ap- 
proximately 15 per cent of all patients, 
with two-thirds dying of the differentiated 
carcinomas. Forty per cent of those who 
die of the disease do so more than 5 years 
after discovery. Complication due to local 
recurrence and direct extension 1s the com- 
monest mode of death. 

3. The prognosis for survival in patients 
with thyroid carcinoma is good, and has 
led to misunderstandings about the real 
nature of the disease. 

4. General diagnostic and therapeutic 
approaches for various types and distribu- 
tions of thyroid cancer in children are 
described. 

. Representative situations in manage- 
ment of childhood thyroid cancer are illus- 
trated from our own clinical experience. 

6. A diagnostic and therapeutic regimen 
for children with thyroid cancer 1s outlined 
in detail. The role of radioiodine in the 
management of thyroid carcinoma in chil- 
dren 1s explored at length. 
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THE ROENTGEN DIAGNOSIS OF TERATOMA 
OF THE THYROID REGION* 


A REVIEW OF THE LITERATURE 
By BURTON D. GOODWIN, M.D.,f and BRIT B. GAY, Jr., M.D.t 


ATLANTA, GEORGIA 


ECENT experience in our department 
with 2 proved cases of teratoma of the 
thyroid region has stimulated interest in 
the entity, with particular attention di- 
rected to the roentgenographic features of 
these unusual neoplasms. The 2 new cases 
will be only briefly treated in this paper, 
since they are to be more completely de- 
scribed elsewhere.” 
Teratomas of the neck in the region of the 
thyroid gland have been reported sporadi- 


cally since the first proved case was pub- 
lished by Hess? in 1854. Approximately go 
cases have been recorded since then, almost 
all in newborn infants. It has been empha- 
sized in the more recent literature that 
prompt surgical removal of the tumor is 
essential for survival if the commonly noted 
signs and symptoms of respiratory obstruc- 
tion are present. Roentgenographically 
visible calcification within the tumor has 
been mentioned by a few authors as being a 
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TABLE I 


SUMMARY OF ROENTGEN FINDINGS IN TERATOMA OF THE THYROID REGION 





Year 

I Bell? 1926 
2 Chapman® 1941 
3 Sutton and Gibbs!? 1944 
4 Munro and Waldapfell!? 1944 
is White and Gosselin™ 1952 
6 McGoon? 1952 
7 McGoon? 1952 
8 Perkins and Pautler? 1953 
9 Thomas? 1957 
IO Silberman and Mendelson" 1960 
II Silberman and Mendelson" 1960 
12 Woolley and Harris” 1960 
13 Dacso, Fukushima and Chick? 1962 
I4 Weitzner?? 1964 
14 Newstedt and ShirkeyH 1964 
16 Stone and Gudio" To be 

published 
i7 Zwiren and Patterson To be 
A published 


Tracheal 

Calcification Deviation 

in Tumor on and/or 

Roentgeno- | Compression Age Sex 
gram on Roentgeno- 

gram 

No* — Birth M 
No Yes 9 da. M 
No Yes 3 mo. F 
Yes Yes 4 wk. M 
No Yes Birth M 
No Yes 8 mo M 
Yes Yes 2 wk. M 
No No 6 da. F 
Yes — Birth F 
No Yes Birth M 
Yes No Birth F 
Yes Yes Birth M 
No No Birth F 
No No 3 wk. M 
No Yes Birth M 
Yes Yes 2 wk. F 
Yes Yes Birth F 





* Specimen only. 
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common feature of these malformations; 
the demonstration on roentgenograms of 
tracheal deviation and/or compression also 
is a frequent finding. In an attempt to more 
precisely describe the roentgenographic 
features of teratoma of the neck, the avail- 
able English literature was reviewed, tabu- 
lating the reported roentgenographic find- 
ings in those cases in which adequate in- 
formation is available (Table 1). 


REPORT OF CASES 


Case 1. A 3 year old white female child en- 
tered The Henrietta Egleston Hospital for 
Children because of rapid increase in size of an 
anterior cervical mass, which had first been 
noted at 2 weeks of age. Since birth, and inter- 
mittently thereafter, the infant experienced 
"strangling" episodes when feeding. Physical 
examination of the neck revealed a slightly 
asymmetric anterior cervical mass measuring 
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approximately 5X9 cm. The mass was firm in 
consistency, presented nodular, cystic areas to 
palpation and moved with the larynx on swal- 
lowing. Thyroid function studies were within 
normal limits. Anteroposterior and lateral 
roentgenograms of the neck were obtained and 
are shown in Figure 1, 4 and B. Surgery was 
performed and cystic degeneration of the thy- 
roid gland was found. A subtotal thyroidectomy 
was accomplished. On pathologic examination, 
the specimen was interpreted as a benign tera- 
toma in the region of the thyroid gland. The 
postoperative course was uncomplicated and 
the child was well 1 year later. 


CASE 11, A 3 hour old, white, female, prema- 
ture infant was admitted to The Henrietta 
Egleston Hospital for Children as an emer- 
gency, having been delivered at another hos. 
pital where a large cervical mass was noted 
at birth. Because of severe respiratory distress 
at birth, an endotracheal tube was inserted. 
Physical examination revealed a 3 pound, 12 


— M 


Fic. 1. Case 1. (4) Anteroposterior and (B) lateral roentgenograms of the cervical area, demonstrating 
calcifications within a soft-tissue mass. There is slight anteroposterior compression of the trachea, as well as 
minimal deviation of the barium-filled cervical esophagus. The opacity in the submental area represents 


barium artifact. 
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Fig. 2. Case u. (4) Anteroposterior and (B) lateral roentgenograms of the cervical area, demonstrating 
amorphous calcific deposits (arrows) within a predominantly left-sided soft-tissue mass. An endotracheal 
tube is in place. The upper trachea is displaced towards the right. 


ounce infant with a multinodular, soft, cystic 
mass situated anteriorly but asymmetrically in 
the neck. Frontal and lateral roentgenograms 
of the thorax and neck were obtained and are 
shown in Figure 2, 4 and B. On the basis of 
these roentgenograms, a diagnosis of teratoma 
of the neck in the thyroid region was made. At 
surgery, a large multicystic tumor measuring 
4X 3X2 cm. was removed, along with several 
enlarged adjacent lymph nodes. Microscopic 
examination of the tumor showed features diag- 
nostic of teratoma. 


REVIEW OF LITERATURE IN WHICH 
THE ROENTGEN FINDINGS ARE 
DESCRIBED 


Table 1 is a tabulation of those reported 
cases of teratoma of the thyroid region 
taken from the available English litera- 
ture, and including the 2 new cases de- 
scribed above, in which there are descrip- 
tions of pertinent roentgenographic find- 
ings. The cases are arranged by author and 


year of publication. The presence of a cer- 
vical soft-tissue mass was, of course, 
noted in all instances, clinically and roent- 
genographically. In addition, the presence 
or absence of visible calcification in each 
case is recorded, as is the occurrence of 
tracheal compression. It should be men- 
tioned that the teratoma reported by Bell? 
was subjected to roentgenography only 
after surgical removal, hence any definite 
information concerning its relation to the 
infant's trachea cannot be obtained. Of the 
16 remaining cases, calcification within the 
tumor was identified in 7. Distortion of the 
trachea was apparent in II instances. 

The soft-tissue tumor mass is most often 
asymmetric as seen on the frontal roent- 
genogram. The presence of fatty tissue in 
the teratoma has never been identified in 
the roentgenograms reported, although 
considerable fat 1s sometimes described 
microscopically. 


28 Burton D. Goodwin and Brit B. Gay, Jr. 


The presence of calcification within the 
mass is the most important feature in the 
roentgenographic diagnosis of thyroid tera- 
toma. Detailed descriptions of the patterns 
seen are lacking, the densities usually de- 
scribed only as multiple calcific opacities 
situated within the tumor. Close inspection 
of the original roentgenograms of the 2 
cases presented above revealed the calcific 
deposits to assume the form of several 
"clusters" within the tumor mass, each 
cluster measuring 1-4 mm. in diameter. In 
a large number of cases in which roentgeno- 
grams were not obtained, both gross and 
microscopic bone and/or calcium deposits 
have been noted in the tumor specimens. It 
seems reasonable that in at least some of 
these the calcium would have been demon- 
strated roentgenographically had film stud- 
ies been obtained. 

Since, in most cases, the teratoma is 
asymmetrically situated in the neck, dis- 
tortion of the trachea is more often appar- 
ent in the frontal than the lateral roent- 
genogram. However, in 1 case reviewed the 
trachea was observed to be deviated far 
anteriorly, while the esophagus was dis- 
placed posteriorly. 

Silberman and Mendelson" describe an 
unusual roentgen finding in the first of 2 
cases they report. In association with a 
predominantly left-sided teratoma, it was 
noted that the left half of the mandible was 
deformed, the normal angle between body 
and ramus being replaced by a straight line 
between the mental symphysis and the 
base of the skull. 


DISCUSSION 
OCCURRENCE 


Teratomas are relatively rare in the 
cervical region. They arise in the following 
sites in decreasing order of frequency: 
ovary, testis, anterior mediastinum, retro- 
peritoneal region, pineal and other intra- 
cranial locations, neck, and abdominal vis- 
cera. The branchiogenic region, particu- 
larly the thyroid area, and the sacro- 
coccygeal region are sites of predilection for 
teratomas in the newborn, in contrast to the 
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gonads in adults. Potter! confirms the im- 
pression that cervical teratoma, although 
rare, is among the tumors most frequently 
found in newborn infants. A number of 
tumors in this region was described during 
the seventeenth, eighteenth, and early 
nineteenth centuries. Many of these un- 
doubtedly were teratomas; however, be- 
cause of the lack of histologic confirmation 
in these early reports, they have been 
omitted from subsequent reviews. Ninety 
per cent of the recorded cases have been 
recognized at birth or soon afterwards. Only 
4 adults with cervical teratomas have been 
reported. There appears to be no significant 
sex or racial predilection. 


NOMENCLATURE 


Attempts have been made in the past to 
distinguish between “teratoma of the thy- 
roid gland,” “‘teratoma of the neck in the 
region of the thyroid gland,” and “‘cervical 
teratoma.” Saphir" called the tumor a thy- 
roid teratoma if the thyroid gland was ab- 
sent, and a teratoma of the neck if the 
gland was identified. 

Bale! advocated using both the tumor's 
anatomic relations and its blood supply as a 
means of classification. Thus, it was sug- 
gested that those tumors supplied by the 
superior and/or inferior thyroid arteries be 
designated true teratomas of the thyroid, 
whereas if the neoplasm were supplied by 
neither of these vessels but anatomically 
replaced the thyroid gland, not by pressure 
displacement but by actual absence of part 
or all of the thyroid, it be classified as a 
teratoma of the neck in the region of the 
thyroid. Bale further suggested that those 
remaining tumors not meeting either of 
these vascular or anatomic criteria be 
termed "teratomas of the neck, probably in 
the region of the thyroid gland." 

As Silberman and Mendelson? have 
pointed out in their excellent review, this 
arbitrary distinction is probably invalid 
and has not proved very helpful. The diffi- 
culty in identifying the actual origins of the 
blood vessels supplying the large cervical 
mass is considerable; the marked displace- 
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ment of anatomic landmarks in the neck, 
and often the absence of any recognizable 
thyroid tissue or thyroid arteries contribute 
to the problem. Thus, it has been more re- 
cently proposed that these tumors be desig- 
nated simply as cervical teratomas unless 
the mass obviously arises from recognizable 
thyroid tissue, in which case it should be 
called a true teratoma of the thyroid gland. 


PATHOLOGY 


The term teratoma comprises certain 
true tumors and progressively growing 
tumor-like embryonal inclusions, in which 
representative tissues of all three embry- 
onal layers are present in disorderly fashion. 
Willis? defines a teratoma as a neoplasm 
composed of multiple tissues foreign to the 
part in which it arises, both in benign and 
malignant forms. 

Cervical teratomas are almost always 
benign, true neoplasms composed of vary- 
ing portions of the primordial germinal 
layers. Although they are basically solid 
tumors, progressive accumulation of secre- 
tions of the epithelial components may re- 
sult in a predominantly cystic lesion. The 
frequent recognition of neural tissue in the 
microscopic sections has been mentioned 
by several authors in the past. This finding 
has been recorded in almost 80 per cent of 
reported cases, but should not be consid- 
ered unusual or characteristic since it has 
been observed in an equally high propor- 
tion of all teratomas. 

While the great majority of these neo- 
plasms have been interpreted as benign on 
histologic examination, few long-term fol- 
low-ups have been recorded. Four definite 
cases of malignancy have been reported to 
date; 3 of these have been in adults. There 
has been only 1 well documented instance 
of malignancy in an infant, that described 
by Pupovac.!4 


SIGNS, SYMPTOMS, AND DIAGNOSIS: 


Frequently recorded in the literature is 
the presence of hydramnios in cases of 
cervical teratoma. This observation coin- 
cides well with the high incidence of hy- 
dramnios which is known to occur in cases 
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of fetal malformation in general. Depend- 
ing upon the size of the tumor, it may also 
cause hyperextension of the neck and result 
in malpresentation of the fetus and dysto- 
cla. 

Teratoma of the neck almost invariably 
presents as a mass in the neck of a newborn 
infant. The tumor 1s usually large, bulky 
and asymmetric, occupying most, if not all, 
of the thyroid region. It may extend from 
the mastoid process and the angle of the 
mandible superiorly to the clavicle below, 
and may occasionally extend inferiorly to 
involve the retrosternal area. Palpation 
reveals a partially firm, solid tumor with 
numerous cystic areas within its irregular, 
lobulated surface. The teratoma usually 
presents rather well-defined borders and is 
at least partially movable both over the 
deeper tissues and beneath the skin. 

Of the cases reported which were not 
stillborn, the great majority presented 
acute symptoms at birth. These included 
cyanosis, dyspnea, apnea, and stridor 
secondary to tracheal compression. In a few 
instances, difficulties of swallowing were 
observed. The degree of respiratory ob- 
struction may be so severe that the infant 
dies soon after birth unless surgical re- 
moval of the offending mass is accom- 
plished. Occasionally, the infant may be 
asymptomatic at birth, only to develop 
features of airway obstruction several 
weeks or months later. Rarely, the tumor 
may remain entirely asymptomatic. 

While the chief tumors which require 
differentiation from teratoma are cystic 
hygroma, branchial cleft cyst, and con- 
genital goiter, a more complete differential 
diagnosis for the clinician includes simple 
multilocular cyst, dermoid cyst, parotid 
gland tumor, thyroglossal duct cyst, lymph- 
angioma, thyroid carcinoma, and neuro- 
blastoma. In Buckwalter and Layton's! 
case of malignant teratoma in an adult, 
carcinoma of the thyroid gland was con- 


sidered. 


ROENTGEN FEATURES 


The essential roentgen features of thy- 
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roid teratoma in infants and children in- 
clude: 

I. The demonstration of a soft tissue 
mass in the neck. This is usually asym- 
metric and may occasionally produce some 
degree of extension of the neck. 

2. Distortion of the trachea. This has 
been noted in considerably more than half 
the cases reviewed. 

3. The presence of calcification within 
the tumor mass. This is the most important 
characteristic finding. Most often, one or 
more small clusters of calcium may be 
demonstrated within the mass. Since this 
feature is almost diagnostic, considerable 
care should be used in examining the roent- 
genograms. 


ROENTGEN DIFFERENTIAL DIAGNOSIS 


The roentgen differential diagnosis de- 
pends on whether or not there 1s calcifica- 
tion visible within the cervical mass. If not, 
congenital goiter, cystic hygroma, and 
lymphangioma are good possibilities. The 
presence of a thyroglossal duct cyst should 
also be considered, but this tends to be 
small and situated in the midline. Tumors 
of any of the soft tissues of the neck such as 
angiomas of the strap muscles may produce 
masses similar to cervical teratomas. Other 
possible diagnoses if the mass presents no 
visible calcium are listed above. If there is 
calcification within the mass as demon- 
strated on the roentgenogram, the presence 
of a teratoma is almost certain. As far as 
can be ascertained from the literature, cal- 
cium has not been identified in roentgeno- 
grams of any of the other diagnostic possi- 
bilities, at least not in the newborn or 
young infant. 

Care should be taken to distinguish 
physiologic calcification in the "anterior 
cervical area from that occurring in a tera- 
toma. Thus, ossification of the hyoid bone, 
which begins during theffourth and fifth 
months of pre-natal life, was visible in 
roentgenograms of 60 to 75 per cent of nor- 
mal newly born infants examined by sev- 
eral authors, quoted by Caffey.* However, 
the developing ossification centers of the 
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hyoid bone present smoother, more regular 
outlines on the lateral roentgenogram of the 
neck than do the pathologic calcifications 
found in teratomas. Likewise, physiologic 
or premature ossification of the temporal 
bone's styloid process and stylohyoid liga- 
ment, as well as the laryngeal cartilages, 
may temporarily be a source of confusion. 

Calcifying tuberculosis of the cervical 
lymph nodes could conceivably be con- 
fused with the roentgen features of tera- 
toma, but the age of the child and the pres- 
ence of a much larger, cystic cervical mass 
in the latter condition should be sufficient 
to quickly distinguish these. 


TREATMENT AND PROGNOSIS 


The most important principle in the 
treatment of cervical teratoma in infants 
is prompt operation, particularly when 
symptoms of tracheal and esophageal ob- 
struction are present. It should be empha- 
sized that no infant exhibiting such ob- 
structive symptoms has survived unless 
surgical removal was performed. Preopera- 
tive measures include tracheal aspiration, 
oxygen therapy, and, often, tracheal intu- 
bation. Only occasionally has preoperative 
tracheostomy proved helpful; in the ma- 
jority of the cases in which this procedure 
has been attempted, the large size of the 
tumor has prevented adequate exposure of 
the trachea and the infants have died of 
anoxia. 

Because of the undesirable sequelae of 
hypothyroidism in infancy, a few of the 
more recent articles advocate the adminis- 
tration of thyroid extract supplements 
postoperatively until it is possible to show 
that endogenous thyroid function is present. 

From a review of cases in the literature, 
approximately 16 per cent of babies with 
this tumor have been stillborn. Of those 
born alive and who were operated, about 9o 
per cent survived. On the other hand, all 
patients not treated surgically died. 


SUMMARY 


The presence of a cervical mass in an in- 
fant or young child should lead the clinician 
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and roentgenologist to suspect the entity 
of teratoma of the thyroid region. In addi- 
tion to briefly presenting 2 new cases, the 
available English literature was reviewed, 
tabulating the roentgen findings of those 
reported cases in which film interpreta- 
tions were available. Demonstration of 
calcification within the tumor, when pres- 
ent, is virtually diagnostic of cervical tera- 
toma, having been identified in about 40 
per cent of the cases. Distortion of the 
tracheal air column on the roentgenogram 
is an even more frequent sign but is much 
less specific. The roentgen differential diag- 
nosis 1s presented. 

In a general discussion of cervical tera- 
tomas, the occurrence, nomenclature, path- 
ologic findings, clinical features, treatment, 
and prognosis are reviewed. The impor- 
tance of accurate and early diagnosis is 
stressed, since failure to surgically remove 
the teratoma leads to progressive respira- 
tory embarrassment and death. 


Burton D. Goodwin, M.D. 
Section of Radiology 
Emory University Clinic 
Atlanta, Georgia 30322 
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UNUSUAL FACIAL TUMORS IN THE NEWBORN? 
By M. TEFFT,t G. VAWTER,t and E. B. D. NEUHAUSERf 


BOSTON, MASSACHUSETTS 


IX unusual cases of tumors in the new- 

born have been found in a review of the 
records of the Children's Hospital Medical 
Center of the past 25 years. Two are in- 
stances of what we believe to be a pre- 
viously undescribed "adenocarcinoma" of 
the parotid gland in this age group and 
therefore a distinct pathologic entity, and 
4 are cases of “teratoma” about the face. 

Carcinoma arising in the region of the 
parotid and salivary glands is a most un- 
usual finding in childhood. Of those re- 
corded in the literature, undifferentiated 
carcinomas comprise approximately 20 per 
cent? only 1 instance of which occurred in 
the neonatal age group.* Well differentiated 
adenocarcinoma in this site, in the neonate, 
has not obviously been recorded in the 
literature. Howard e£ alë have reported 2 
cases in somewhat older children of what 
we believe to be a more undifferentiated 
carcinoma than the cases included in this 
report. 

Teratomas on or near the face in the new- 
born are also unusual. Ariel and Pack? de- 
scribed teratomas in the cheek and floor of 
the mouth as atypically located but gave no 
specific reference to such. Indeed, Ariel and 
Pack noted that teratomas of the neck 
generally are among the rarer tumors and 
reported that there are only approximately 
75 cases in all in the world medical litera- 
ture. 


REPORT OF CASES 
Case 1. M.M. This female child, a product of 


normal pregnancy and delivery, was found at 
birth to have a mass in the region of the left 
parotid gland. On the sixth day of life, a biopsy 
specimen at another hospital was diagnosed as 
adenocarcinoma of the parotid gland. She was 
admitted to the Children's Hospital Medical 
Center at the age of 10 days. She was found to 
have a firm mass, measuring 5X6 cem., which 


involved the left parotid gland, extended an 
indefinite distance into the deep tissues of the 
face, elevated the left ear, and impinged on the 
ear canal and the anterior margin of the left 
ear (Fig. 1). 

Roentgenograms demonstrated a large soft 
tissue mass extending outward from the left 
parotid area; the left hemi-mandible was com- 
pletely absent. No calcifications were seen 
within the mass (Fig. 2, £ and B). 

Shortly after her admission, the mass was 
explored surgically. It was found to have ex- 
tended by means of a stalk into the region of 
the maxillary bone and sinuses; it penetrated 
deeply into these structures and could not be 
excised. Approximately only go per cent of the 
mass was therefore removed. 

On histologic examination the tumor was 
found to be partly encapsulated by fibrous tis- 
sue and smooth muscle; normal serous-type 
salivary gland tissue could be distinguished 
around the tumor. The tumor itself was uni- 
form in appearance and composed of rounded 
masses separated by connective tissue bundles. 
The lobules were composed of large polyhedral 
cells with well defined cell membranes. Mitoses 
were frequent (Fig. 3). A diagnosis of adeno- 
carcinoma of the parotid gland was made. — 

Following partial excision, irradiation (2,600 
r in 29 elapsed days to the midplane of the left 
parotid; factors: 250 kv.p., 15 ma., Thoraeus 2 
filter, half value layer 2.6 mm. Cu) and chemo- 
therapy were instituted; she has remained free 
of disease for the past 3 years. 


Case 11. J.J. This male child, a product of a 
normal pregnancy and delivery, was found at 
birth to have a mass overlying the right cheek, 
just anterior to the right ear. On admission to 
the Children's Hospital Medical Center, at 1 
day of age, the mass, which measured 5X 5$ cm., 
was found to be firm and covered by skin which 
was bluish, thin, shiny and atrophic; there were 
dilated veins over this area. The mass was 
freely movable over the mandible; it appeared 
to be in the right parotid gland and not at- 
tached to deep structures, although it was fixed 
to the overlying skin (Fig. 4). 


* From the Departments of Radiology t and Pathology,t Children's Hospital Medical Center, Boston, Massachusetts. 
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Roentgenograms demonstrated a large soft 
tissue mass extrinsic to the right hemi-mandi- 
ble, although there appeared to be slight erosion 
of the cortex of the mandible at one point. 
Within the periphery of the mass was a thin 
shell of calcification (Fig. 5). 

The tumor was excised although it had ex- 
tended into the pterygoid fossa. Histologic 
examination revealed solid masses of epithelial 
cells, the latter separated by scanty connective 
tissue. These masses of epithelial cells were sur- 
rounded by dense fibrous stroma. No mitoses 
were seen. Several small ducts and small groups 
of cells with definite acinar arrangement were 
in the tumor. Areas of infarction, hemorrhage, 
and necrosis were noted. Compressed parotid 
remnants were found outside the mass (Fig. 6). 
A diagnosis of adenocarcinoma of the parotid 
gland was made. 

Following excision and irradiation (2,200 r in 
14 elapsed days delivered to the midplane of the 
right parotid; factors: 200 kv.p., 10 ma., 0.5 
mm. Cu--r mm. Al filter, half value layer 1.25 
mm. Cu), he was readmitted twice within the 
year for treatment of local recurrences. After 
the third excision at the end of the first year, he 
remained free of disease during the next 12 
years, up to the present time. 


Case 111. R.B. This female child, a product of 
a normal pregnancy and delivery, was found at 





Fic. 1. Case 1. Mass involving left parotid 
gland, measuring 5X6 cm. 
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Fic. 2. Case 1. (Æ and B) Anteroposterior and left 
lateral roentgenograms showing the parotid mass 
and the absent left hemi-mandible. 


birth to have a mass in the region of the right 
jaw. She was admitted to the Children's Hospi- 
tal Medical Center when 6 days old with a large 
mass measuring 5X5 cm. in the area of the 
right mandible. The mass was soft and fluctuant 
on palpation and it transilluminated. It did not 
appear to be fixed. It extended from the man- 
dibular fossa to the point of the chin, upward 
approximately halfway to the eye, and down- 
ward almost to the cricoid cartilage. Internally, 
it pushed the mucosa inward and elevated and 
medially displaced the lower gum (Fig. 7). 
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Fic. 3. Case 1. Solid masses of tumor are separated from normal immature parotid gland by a thin 
i fibrous septum (X140). 


Roentgenograms demonstrated a large soft 
tissue mass which was lobulated and in which 
there were dense calcifications or actual bone. 
There was considerable abnormality of contour 
of the right ramus of the mandible with a small 
spur anteriorly and a large exostosis on the in- 
ferior aspect of the horizontal part. No gross 
destruction of the mandible could be detected 
although minor erosion could not be excluded 
(Fig. 8, 4 and B). 

The subcutaneous tissues were found to be 
free of apparent infiltration by the mass which 
peeled away readily. The mass apparently was 
removed 17 toto. 

Histologic sections revealed large areas of 
nerve tissue which in part were covered by a 
single layer of columnar epitheltum. Lobulated 
glandular tissue was also noted; it was partly 
mucous and partly serous and had large ducts 
lined by cuboidal epithelium. Several sections 
showed villous-like projections of epithelium 
into a cavity, resembling in appearance choroid 


plexus or a fallopian tube. Cells suggestive of 
ganglion cells were also seen; these were large 
cells with round to oval, pale but granular nu- 
clei, prominent nucleoli, and very granular 
cytoplasm. 'The stroma was composed of irregu- 
lar bands of fibrous tissue interspersed with ves- 
sels and aggregations of nerve or glandular tis- 
sue. A diagnosis of teratoma was made. 
She has remained well to the present time. 


Case rv. E.G. This child, a product of a nor- 
mal pregnancy and delivery was admitted to 
the Children's Hospital Medical Center at the 
age of 1 day with a large mass in the region of 
the right jaw. The 3X 5 cm. mass was soft and 
lobulated and the overlying skin was erythema- 
tous and tense. The mass was just anterior to 
the right ear, below the zygoma, and extended 
to the anterior corner of the mouth. Superiorly, 
it displaced the right maxilla upward and con- 
tinued intraorally to partially fill the naso- 
pharynx and also cause downward displace- 
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ment of the palate. Inferiorly, it extended 4 cm. 
below the margin of the mandible. 

Roentgenograms demonstrated a mass situ- 
ated superficially to the right mandible, with 
erosion of the posterior half of the right mandi- 
ble. No calcification could be seen within the 
mass (Fig. 9). 

Following incomplete excision of the mass, 
histologic examination revealed disorganized 
brain tissue, composed primarily of neuroglia, 
with many oligodendroglia and astrocytes. An 
occasional neurone seen. Small canals 
lined by ependyma were noted and, in one of 
the larger canals, an infolding of the ependyma 
formed a small segment of choroid plexus. No 
mitoses were noted. 

The child died within the next year owing to 
local extension of the tumor. 


Was 


CasE v. S.C. This female child, a product of 
a pregnancy complicated by polyhydramnios 
and ruptured membranes, entered the hospital 
when 7 days old with a mass on the left side of 
the face. The mass was soft and measured 5X4 
cm. Its posterior margin was just anterior to 
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Fic. 4. Case ri. Mass measuring 5X s cm. involving 
right parotid gland. Note discolored overlying 
skin. 
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Fic. 5. Case 11. Mass with peripheral calcification in 
the right parotid. There is slight erosion of the ex- 
ternal surface of the right hemi-mandible just 
under the lesion. 


the left mastoid process and it had caused sub- 
luxation of the left temporo-mandibular joint. 
Medially, it extended to the midline. [t ex- 
tended into the mouth where it filled the left 
vestibule and caused marked depression of the 
uvula and soft palate. 

Roentgenograms demonstrated a large soft 
tissue mass, extrinsic to the left mandible with 
distortion of the mandible owing to its expan- 
sion but with no obvious bone erosion. No cal- 
cification could be seen within the mass (Fig 
IO). 

Microscopic examination, following excision 
of the bulk of the mass, revealed mainly glial 
elements, chiefly astrocytes. Areas suggestive of 
meninges, neurones and ependymal.lined clefts 
with immature choroid plexus tissue were noted 
(Fig. 11). A diagnosis of teratoma was made. 

During the next year, local regrowth and 
metastases to the lungs occurred. Biopsy speci- 
mens during this period revealed malignant 
teratoma or embryonal carcinoma. At this time 
roentgenograms demonstrated destruction of 
the mandible near the primary tumor and the 
histologic sections showed epithelial tumor 
cells with large clear nuclei and abundant cyto- 
plasm. Fairly well developed salivary gland tis- 
sue was present in 2 of the histologic sections. 
There was abundant mesenchymatous tissue 
as well as mucoid tissue. 

Despite radiation therapy, chemotherapy, 
and local excision, the patient died from meta- 
static spread to lung and bone approximately 2 
years after the diagnosis was first made. 


Case vi. B.G.P. This female child, a product 
of a normal pregnancy and delivery, was ad- 
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Fic. 6. Case ir. Tumor on the left is separated from salivary gland on the right, which shows obstruc- 
tion atrophy, by a broad zone of connective tissue (X94). 


mitted, when s days old, to the Children’s 
Medical Center with a mass over the left face. 
The mass was 14X8 cm. in size and was cov- 
ered by freely movable skin (Fig. 12). The mass 
was bone-hard to palpation and had cyst-like 
areas within it. The left orbital ridge and 
maxilla flared out into the tumor margin. Bulg- 
ing inward, the mass pushed the lett buccal 
mucosa between the gums. The left half of the 
arch of the mouth was pushed to the midline, 
causing an unusually high arch; this deformity 
was believed to be the cause of poor sucking by 
the infant. 

Roentgenograms demonstrated elevation of 
the infra-lateral margin of the left orbit with 
possible destruction of the left zygomatic arch. 
There was a large amount of amorphous calci- 
fication throughout the lesion which made 
study o? the underlying facial bones difficult 
(Fig. 15, Zand 5). 

On excision, examination revealed many cyst- 
like structures, most of which contained clear 
fluid. The cystic structures were lined by strati- 


) 


fied ciliated columnar epithelium which in 
some areas became double layers of ciliated 
transitional cells; Numerous rounded, small, 
compound racemous glands were noted in adja- 
cent regions of the cyst. The cells comprised 
dark staining nuclei with granular cytoplasm. 
Other regions contained stratified squamous 
epithelium within large round rete pegs. There 
were many neurofibers and much glial tissue 
throughout. One section contained well-defined 
cerebellar tissue and a fragment of osseous tis- 
sue within the mass. In addition, there were 
well-defined muscle bundles and heavy deposits 
of fat. Numerous hair follicles, sebaceous glands 
and sweat glands were noted in a region of 
corium and epidermis (Fig. 14). A diagnosis of 
teratoma was made. 


DISCUSSION 
The 6 patients here reported were similar, 
at presentation, with respect to age, ana- 
tomic locality, and, to some extent, roent- 
genographic features. 
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lic. 7. Case rir. Large mass lesion extending from 
Just below the right orbit and almost to the 
cricoid cartilage. Its origin seemed to be about the 
area of the right mandibular fossa. 


< 





Fıc. 8. Case i. (4 and B) Anteroposterior and 
right lateral roentgenograms show ing a soft tissue 
mass over the right facial area with intrinsic 
radiopacities. The exostosis can be seen in the 
lateral view. 


X 


Fic. 9. Case 1v. Expansion of the right mandible 
with erosion of its posterior aspect. 
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lic. 10. Case v. Expansion of the left mandible 
can be seen. No destruction was noted. 


Fic. 11. Case v. An area from the teratoma contain- 
ing central nervous system tissues and epithelial- 
like spaces, possibly ependymal (X 141). 








All the tumors were noted at birth and 
can therefore be classified as congenital. 
They all presented as masses of approxi- 
matelv the same clinical appearance, lo- 
cated in the region of the facial bones. The 
degree of involvement of deep structures 
seemed to be somewhat greater in the 4 
latter patients, 2 of the 4 showing naso- 
pharyngeal involvement and palate de- 
pression. Clinically, the more localized 
lesions in Cases 1 and 1 might be con- 
sidered consistent with a localized and well 
differentiated malignant tumor of the 
parotid gland, although, at operation, ex- 
tension into the maxillary sinus was noted 
in Case 1 and into the pterygoid fossa in 
Case 1I. 

On roentgenographic examination, all 
showed a soft tissue mass extrinsic to the 
facial bones, and, except Case v, involve- 
ment of the facial bones at the site of the 
main mass. However, Case v did show 
facial bone destruction when the tumor re- 





ab" 


Fic. 12. Case vi. Large mass over the left face ex- 
tending from the left orbital ridge to the left 
mandible. 
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curred. The degree of bone involvement 
ranged from expansion of the facial bones 
without destruction (Case v), 
through cortical destruction in one small 
area (Case 11), to total absence of a hemi- 
mandible (Case 1). 

The calcification ordinarily associated 
with teratoma was found in only 3 patients, 
I of whom had an "adenocarcinoma" 
(Case 11). Two teratomas (Cases 111 and vr) 
showed calcification and probable bone 
production. It should be noted that the 
calcification in Case 1 might well have 
been due to the necrosis and hemorrhage 
seen on the histologic sections. 

It is possible that all 6 patients rep- 
resent examples of teratomas which arose 
in the region of the base of the brain and 
that the tumors in Cases 1 and 1 were of 
ectodermal origin with epithelial differen- 
tiation. However, we believe that these first 
2 cases of “adenocarcinoma” may com- 
prise a distinct pathologic entity and may 
not be teratomas of ectodermal origin. In- 
deed, neoplasms in these 2 patients may 
have been of parotid origin and similar to 
the rare cases reported by Ackerman and 
del Regato! as “adenoma of the salivary 
gland" in the adult. If they are not of this 
type, they have no exact counterpart in the 
adult literature. They are obviously not 
similar to the mucoid epidermoid or mixed 
tumor of the parotid gland. 

The remaining 4 cases are best classified 
as epignathi and teratomas of the base of 
the skull.* Tumors of this type should be 
attached to the roof of the pharynx or 
palate and should project into the mouth 
as nasal cavities as they did in Cases 11 
through vr. If this diagnosis is valid the 
survival of Cases 11 and v is unusual.’ 
[t should be emphasized that these tumors 
are different from the teratomas of the neck 
that arise in or near the thyroid gland.? 75 
Also the records of the Children's Hospital 
Medical Center contained no instance of 
hemangioma in the facial area, more 
specifically in the parotid gland, that 
showed the clinical features described 
above. 


obvious 
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l'1G. 13. Case vi. (4 and B) Anteroposterior roent- 
genograms showing the large soft tissue mass 
within which is dense calcification. 


SUMMARY 


Six patients, in the newborn age group, 
with unusual facial tumors are reported; 2 
of the tumors were well differentiated 
adenocarcinomas of the parotid gland and 
4 were teratomas in the facial area. 

There were many points of similarity 
among all 6, both in clinical and roent- 
genographic findings. However, the two 
types of lesions were different on histologic 
examination and hence probably are dis- 
tinct pathologic entities. A more complete 
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Fic. 14. Case vi. This portion of the wall of a cystic area of teratoma demonstrates a muco-cutaneous 
junction with abnormal admixtures of skeletal muscle beneath (X70). 
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ROENTGEN FINDINGS OF INCREASED INTRACRANIAL 
PRESSURE AND COMMUNICATING HYDROCEPH- 
ALUS AS INSIDIOUS MANIFESTATIONS OF 
CHRONIC HISTIOCYTOSIS-X* 


By S. B. FEINBERG, M.D., and L. O. LANGER, M.D. 


MINNEAPOLIS, MINNESOTA 


‘T° REPORT a new roentgen finding in 
the broad spectrum pathologically in- 
cluded under the term histiocytosis-X 
would not be expected to create a tidal 
wave of medical interest. In spite of this, 
additional information facilitates the cor- 
relation of the unexpected with the ex- 
pected manifestations of the disease, 
thereby eliminating lengthy investigations. 

This report deals with roentgen and 
clinical evidence of increased intracranial 
pressure associated with communicating 
hydrocephalus in children with histio- 
cytosis-X of the chronic type. No attempt 
is made to review all facets of the multi- 
faceted disease. Unfortunately, finding yet 
another manifestation of histiocytosis-X 
does not solve the unknown causal relation- 
ship of this disease, but it has prompted Dr. 
M. Nesbit and his associates of The Uni- 
versity of Minnesota Department of 
Pediatrics to develop a new approach to 
therapy. This will be reported elsewhere. 

One of us (S. B. F.) has been interested in 
the acute and subacute forms since the 
observation and subsequent study of the 
gastrointestinal and mesenteric manifesta- 
tions of reticuloendotheliosis of the histio- 
cytosis-X type.* At that time 22 cases, 
current and old, pediatric and adult, were 
reviewed at The University of Minnesota 
Hospitals. 

In contrast to the previously reported 
acute and subacute cases in which non- 
specific vomiting and diarrhea were de- 
sctibed, the case findings to be described 
here are those of insidiouslv developing in- 
creased intracranial pressure and communi- 
cating hydrocephalus. The current cases 


under observation and the old ones found 
by reviewing their records and their roent- 
genograms retrospectively were all in the 
chronic stages of the disease. 


MATERTAL 


In April, 1963, when one of the chronic 
cases of histiocytosis-X followed at The 
University of Minnesota Hospitals since 
1960 was observed to have clinical and 
roentgen findings of increased intracranial 
pressure, studies were undertaken to deter- 
mine its relationship to the patient’s known 
disease and to determine whether this was 
an isolated finding. 

During 1963 and at the turn of the 1963- 
1964 calendar year, 4 cases of histiocyto- 
sis-X were found to have increased intra- 
cranial pressure. An interesting associated 
finding in 2 of these cases, when their 
records were reviewed, was that of obvious 
gastrointestinal involvement. During their 
acute and subacute phases, diarrhea and 
vomiting were the causes of concern. Un- 
fortunately, barium studies were not per- 
formed when the symptoms were a clinical 
problem. 

Only 4 current cases which had air and 
angiographic examinations are summarized. 
The results of a study of 41 cases from the 
University of Minnesota Hospitals are 
also summarized and presented in table 


form (Table 1). 


REPORT OF CASES 


Case 1. K.A., a 64 year old female, had 
multiple admissions to the University of Minne- 
sota Hospitals with a history of many infections 
since the age of 1. When seen for the first time in 


* From Departments of Radiology, University of Minnesota Hospitals and Mt, Sinai Hospital, Minneapolis, Minnesota. 
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TABLE I 


CRANIAL AND INTRACRANIAL ROENTGEN FINDINGS IN 
41 CASES OF HISTIOCYTOSIS-X AT THE UNIVERSITY 
OF MINNESOTA HOSPITALS 


Suture spreading 2 
Suture spreading and communicating hydro- 


cephalus on air studies 4 
Suspicion of suture spreading 2 
Histiocytosis skull findings without roentgen 

evidence of increased pressure 8 
Completely negative skull roentgenograms 7 


Various stages of central nervous system post- 
mortem findings without roentgen studies 
or roentgen evidence of increased pressure 


pre mortem IO 
Negative central nervous system postmortem 

findings 4 
No skull roentgenograms of postmortem 


studies made 4 
41 


1960, right proptosis, irritability, and failure to 
thrive were the findings. Diabetes insipidus, 
lymphadenopathy, hepatomegaly, and sebor- 
rhea were recorded in March, 1961. Proptosis 
increased by April, 1965, at which time bilateral 
papilledema of 2-3 dipoters elevation of the 
blurred disks was found. Tooth decay and 
gingival changes were obvious. Hepatomegaly 
increased. Deep tendon reflexes were active on 
the left. 

Laboratory studies were numerous in number 
and type. The positive findings were limited to 
inability to concentrate urine. Liver scan with 
rose bengal I!" showed three pale areas sus- 
picious for cirrhosis confirmed by biopsy. The 
alkaline phosphatase was elevated. 

Roentgenographic examination showed mul- 
tiple zones of bone destruction typical for 
histiocytosis-X. In addition, cranial suture 
separation was obvious in April, 1963. Air 
studies showed communicating hydrocephalus 
(Fig. 1, 4-C). In spite of extensive temporal 
bone involvement, no evidence of dural sinus 
invasion and/or obstruction was found on 
angiography (Fig. 2, Æ and B). Biopsy of the 
meninges and cortex was normal. 

Therapy included irradiation, steroids, vel- 
ban, mustards, methotrexate, and pitressin. 


Case 1t. A.L. is a 6 year old female. Diarrhea, 
lethargy, fever, rash and irritability were the 
initial findings as early as the first week of life 
in 1959. By the time her increased intracranial 
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pressure was studied in August, 1963, she had 
14 University of Minnesota Hospitals admis- 
sions. In all she had most systems involved and 
symptoms therefrom. She had prominent 
exophthalmus but no evidence of diabetes in- 
sipidus. In addition she had obvious steroid in- 
duced Cushingoid findings and chemothera- 
peutically induced stomatitis. 

In September, 1960, papilledema was re- 
corded by one observer but no further note was 
made of it until August, 1963, when she was 
seen for neck pain, headache, and irritability 
which led to the “rediscovery” of papilledema 
and suture spreading (Fig. 3, 4-C). 

Her multiple laboratory studies were es- 
sentially normal. The alkaline phosphatase was 
elevated. The N. I. H. isolated the same cyto- 
toxic agent as obtained from eosinophilic 
granulomas and Hand-Schüller-Christian dis- 
ease. 

Her composite extensive roentgen studies 
showed typical skeletal and mastoid findings 
plus the suture spreading with moderate com- 
municating hydrocephalus found after the 
August, 1963 admission (Fig. 3, 4-C). 

Meningeal biopsy was normal. 

Therapy included 6 mercaptopurine, ame- 
thopterin, tetracycline, .roentgen therapy, 
cytoxan, and steroids. 


Case 1. D.H. is a white male of 44 years. 
Seborrhea, exophthalmus, and roentgen -skull 
changes were recorded elsewhere in May, 1962, 
and a biopsy in 1962 showed typical histio- 
cytosis-X. In reviewing the early history, all 
systems were found to be involved, including 
the gastrointestinal tract. He did not have 
diabetes insipidus. 

The laboratory findings were normal; -Serum 
osmolalities varied from 288 to 300 milliosmoles 
and that of the urine was 780 milliosmoles. 

The roentgenographic examination revealed, 
besides the classic -bone changes, suture widen- 
ing which was discovered in September, 1963 
(Fig. 4), and .evidence of communicating 
hydrocephalus (Fig. 5, 4 and B). The angio- 
gram merely showed changes secondary to 
hydrocephalus, yet at the time of the ventri- 
culography and biopsy no increased pressure 
was recorded. 

` The dural biopsy was positive for histio- 
cytosis-X. 

His therapeutic regimen included cortisone, 
velban, 6 mercatopurine, irradiation, and 
methotrexate intrathecally. 
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CasE Iv. N. K. H. is a 33 year old female. In 
the fall of 1962 she had cervical lymphadenop- 
athy assumed to be inflammatory and there- 
fore she was subjected to a tonsillectomy in 
December, 1962. In January, 1963, petechiae, 
splenomegaly, otitis, and lymphadenopathy led 
to a biopsy and a diagnosis of histiocytosis-X. 

She was first seen at the University of Minne- 
sota Hospitals in May, 1963, with the typical 
multiple system involvement. On her third 
admission, the cervical lymphadenopathy had 
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Fic. 1. Case 1. (4) Lateral ventriculogram of 
61 year old female who was known to have 
histiocytosis-X for 3 years before the ap- 
pearance of papilledema and increased 
intracranial pressure. One can see the suture 
separation as well as the communicating 
hydrocephalus of a moderate degree. (Typi- 
cal zones of frontal and mastoid lesions.) (B) 
Brow up anteroposterior view of same 
patient shows the findings as described in 4. 
(C) Brow down lateral view shows the same 
findings with good demonstration of the 
freely communicating hydrocephalus. 


broken down and drained. She had an Æ. coli 
urinary tract infection. On her subsequent out 
patient visit, left proptosis was found. On her 
fourth admission in December, 1964, in addi- 
tion to her chronic findings, diabetes insipidus 
was confirmed. Chemotherapeutically induced 
oral ulcerations were noted. There was left 
proptosis and chemosis. In spite of the orbital 
proptosis, no papilledema was present at that 
time. 

The laboratory studies were basically nor- 
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mal insofar as the routine procedures were 
concerned. The proteins were somewhat de- 
pressed. The lumbar tap pressure was 208 mm. 
water. /. coli was cultured from the urine. The 
urine concentration abnormal and the 
urine osmolalities increased from 136 milli- 
osmoles to 490 milliosmoles after pitressin. The 
serum value after pitressin was 295 milli- 
osmoles. The urine specific gravity was less 
than 1.005 and increased to 1.014 after pitressin. 

The roentgenographic examination revealed 
considerable skull and orbital destruction. An 
interesting finding in December, 1963 was that 
of moderate suture separation. Not until 
December, 1964, was this studied clinically. By 
that time the suture separation had decreased 
appreciably, to the point of being only minimal. 
This probably can be correlated with the 
absence of recorded papilledema in December, 
1964. Her ventriculogram showed minimal 
communicating hydrocephalus. 
their similarity to the findings of Cases 1-111, 
although less marked, the roentgenographic 
reproductions are not presented.) 

The therapeutic measures included irradia- 
tion, mycostatin, amethopterin, steroids, pitres- 
sin, N. I. H. eosinophilic granuloma plasma, 
tetracycline, and intrathecal methotrexate. 


Was 


(Because of 
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TOTAL CASE MATERIAL 


Forty-one cases of histiocytosis-X, adult 
and pediatric, were collected from the files 
of The University of Minnesota Hospitals, 
from 1932 to the time of writing. This 
number includes the 4 cases detailed above. 
The study to evaluate the incidence of in- 
creased intracranial pressure first and 
central nervous system involvement sec- 
ondly is summarized in Table 1. As mani- 
fested by suture spreading, 6 cases had 
definite increased pressure; 2 more were 
equivocal. In addition, postmortem studies 
were positive for central nervous system 
changes of various degrees and localization 
without roentgen evidence of increased 
pressure in 8. 

DISCUSSION 


Some 41 years have passed since Letterer® 
and some 32 years since Siwe? first de- 
scribed this entity. Throughout the years 
volumes of material have been published; 
these will not be reviewed again. Two 
survey papers and the relatively recent 
paper dealing 


with the gastrointestinal 





lic. 2. Case 1. (4) Anteroposterior dural sinus view of cerebral angiogram shows no evidence of invasion or 
obstruction of sinuses. (B) Lateral view of same angiographic phase shows normal sinus opacification. 
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manifestations of the disease are cited for 
reference and complete bibliographies of 
conventional phases of histiocy tosis- X. 9. 
There is little if any mention of increased 
intracranial pressure and hydrocephalus in 
spite of many cases of diabetes insipidus in 
children with histiocytosis-X. A recent 
paper negates the place of histiocvtosis-X 
in neurclogic problems.? Avioli eż a/.2 re- 
ported a case of a patient with Hand- 
Schuller-Christian disease with hypothala- 
mic involvement and hydrocephalus. In 
unrelated entities, hypothalamic disease 
associated with absence of thirst and 
hydrocephalus,’ as well as hypothalamic 
involvement associated with hyperosmo- 


Histiocy tosis-X 46 





hic. 3. Case 11. (4) Upright anteroposterior 
ventriculogram of 6 year old female showing 
combination of suture spreading and mode- 
rately marked ventricular dilatation. This 
child had manifestations of histiocytosis-X 
since the first week of life. (Typical frontal, 
parietal, and petrous lesions.) (B) Lateral 
view showing the above findings to good 
advantage. (C) Brow down lateral view 
showing the communicating nature of the 
hydrocephalus to best advantage. 


larity and  hvdrocephalus," may be 
suggestive of related mechanisms. Inflam- 
matory mastoiditis with secondary invasion 
and obstruction of the dural sinuses has 
been reported,? and this phenomenon can 
also be considered as having a physically 
comparable role in histiocytosis-X even 
though etiologically unrelated. This was 
observed in 2 postmortem examinations in 
this series. 

One can probably postulate from the 
above mentioned findings that increased 
intracranial pressure in chronic cases of 
histiocytosis- X should be kept in mind as a 
possible complication. A single etiology is 
obviously unlikely in view of the multiple 
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Fic. 4. Case 11. A known case of histiocytosis-X ina 

41 year old male who has had proved lesion for 13 
years prior to evidence of increased intracranial 
pressure. The suture separation is marked. (Exten- 
sive typical bone lesions throughout skull.) 


sites of involvement and the diverse factors 
implicated. 

In Cases 11 and Iv which have diabetes 
insipidus, the problem may be correlated 
with some degree of hypothalamic replace- 
ment.? ^? One of our cases was found to 
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have at postmortem examination such 
involvement. 

Our current cases did not exhibit dural 
sinus invasion with obstruction roentgeno- 
graphically; however, at least 1 of the 
postmortem cases showed superior sagittal 
sinus invasion and obstruction, and another 
showed petrous ridge replacement with 
sigmoid sinus encroachment. The over-all 
range of the biopsy and postmortem exami- 
nation included the simple identification of 
cerebral histiocytosis-N. cells to demon- 
stration of thickened dura, meningeal, and 
underlving cortical involvement. 

Although onlv 4 cases described herein 
had successful air studies and 2 had angiog- 
raphv, roentgen evidence of increased 
pressure was present in 6 and suspected in 
2 more. Àn additional 10 cases had various 
degrees of central nervous system com- 
plications without premortem roentgen 
studies or roentgen evidence of increased 
pressure. 

Obviously, one cannot incriminate one 
common denominator as the cause of the 
increased pressure. Instead, based on the 
multiplicity of histologic-anatomic localiza- 
tions, one must postulate a variety of 
causes; 7.e., dural sinus invasion and ob- 
struction; hypothalamic replacement with 
secondary electrolyte and fluid imbalance 
atfecting cerebrospinal fluid production and 





Fic. c. Case rir. (4) Anteroposterior ventriculogram showing moderate ventricular dilatation. ( 5) 
Lateral autotomogram showing excellent demonstration of the communicating nature of the hydrocephalus. 
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circulation as might be anticipated in severe 
diabetes insipidus cases; choroid plexus 
replacement; interference with cerebro- 
spinal fluid absorption incident to dural or 
meningeal space obliteration, which con- 
ceivably could result in obstructive hydro- 
cephalus depending on its location. The 
latter was not encountered in our group of 
cases. It is difficult to incriminate non- 
specific edema even though one of the 
neuropathologic postmortem reports al- 
luded to this. 

Thus the place of roentgen examination 
in this problem is two-fold: (1) to suggest 
or confirm the presence of increased intra- 
cranial pressure; and (2) to attempt to 
pinpoint the specific type of involvement 
which is responsible for the increased pres- 
sure in the individual case, thereby pos- 
sibly facilitating a more specific therapy. 


SUMMARY 


A “new” roentgen finding of increased 
intracranial pressure with communicating 
hydrocephalus is described in histiocyto- 
sis-X. Unlike the broad range of multiple 
system involvement in acute and subacute 
forms, the increased pressure findings ap- 
pear to be limited to the chronic stages of 
the disease. We did not encounter a case of 
obstructive hydrocephalus but-this can be 
postulated as a-possibility. 

One should not hesitate to obtain periodic 
skull studies in children with chronic 
histiocytosis-X in order to detect the 
insidious cases of increased pressure before 
eye signs, etc. are apparent. Such insidious 
course was present in Case III, 

Apart from survey skull studies, air and 
angiographic examinations are recom- 
mended to determine if hydrocephalus is 
present and also if there might be a sign of 
dural sinus invasion. 

The 41 cases of histiocytosis-X at The 
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University of Minnesota Hospitals were 
reviewed. Six had definite roentgen evi- 
dences of increased intracranial pressure, 
2 had suspicious evidence, and 10 had post- 
mortem changes of the central nervous 
system. 


S. B. Feinberg, M.D. 
737 East 22nd Street 
Minneapolis, Minnesota 
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HODGKIN'S DISEASE IN CHILDREN* 
By FRANCIS KELLY, M.B. D.P.H. E.F.R. 


MANCHESTER, ENGLAND 


Mo parents when told that their 
child has Hodgkin’s disease resort to 
medical textbooks for further information. 
Almost invariably they discover that the 
condition is considered incurable. It is now 
accepted, however, that the patient with 
Hodgkin’s disease confined to one regional 
lymph area can be cured by radical radia- 
tion therapy.t The author has undertaken a 
review of the course of the disease in chil- 
dren and the results of treatment in 42 
cases seen in the decade 1950-1959 inclu- 
sive at the Christie Hospital are here re- 
ported. 

The sex ratio in the 42 cases of Hodgkin's 
disease was 28 males to 1:4 females or 
exactly 2 to 1 in favor of males. The 
youngest patient was 3 years of age and 
there was a relatively even distribution of 
cases from the age of 8 years upwards. In 
all of these cases the diagnosis was con- 
firmed by histologic examination. The diag- 
nosis of Hodgkin's paragranuloma was 
made in only 2 cases, one a male who is 
alive and well 6 years after treatment and 
the second a female who is alive and well 1o 
years after treatment. The sarcomatous 
type of Hodgkin's disease was diagnosed 
histologically in 1 case; this patient died 
within 3 weeks of being seen, with a ram- 
pantly progressive illness. 

Tuberculosis is frequently the first diag- 
nosis made in patients subsequently proven 
to have Hodgkin's disease and the associa- 
tion of Hodgkin's disease and tuberculosis 
is well known.* One case in the group had 
both Hodgkin's disease and tuberculosis of 
the cervical lymph nodes. The disease was 
generalized when the dual diagnosis was 
made and the patient survived only 6 
months. 


SITE AND STAGING 
An attempt at clinical staging was made 


as a guide to treatment and prognosis and 
usually it was specified whether the disease 
was localized or generalized. The term 
localized disease was applied to those cases 
where there was involvement of only one 
lymph node region or of two lymph node 
regions in continuity, i.e., right side of neck 
and right axilla. The term generalized dis- 
ease was applied to all other cases whether 
or not the patient had systemic symptoms, 
i.c., pruritus, pyrexia, weight loss, anemia, 
etc. In the 42 cases, 14, or 33 per cent, were 
classified as having generalized disease 
when first seen. Of 28 with localized dis- 
ease, one regional lymph node area was in- 
volved in 24 instances and 2 lymph node 
areas in continuity in 4 cases. The sites of 
the disease in the localized cases were as 
follows: right side of neck (12 cases); left 
side of neck (9 cases); right and left side of 
neck (2 cases); right neck and mediastinum 
(1 case); left neck and mediastinum (1 
case); left axilla (1 case); left groin (1 case); 
and abdomen (1 case). 


SIGNS AND SYMPTOMS 


The cervical lymph nodes were palpable 
in 25 out of the 28 cases with localized dis- 
ease. Of patients who were found to have 
generalized disease when first examined, 7 
had gone to their family doctor complaining 
of a lump in the neck. As a presenting sign, 
therefore, enlarged cervical lymph nodes 
were noted in 32, or almost 80 per cent of 
the 42 cases. 

The predominating symptom was a pal- 
pable lymph node in 27 of the 28 cases with 
localized disease. Abdominal pain was the 
symptom in the other case. When the dis- 
ease was generalized, the symptoms were 
more diverse. These included: a mass in the 
neck (7 cases); a mass in the axilla (1 case); 
malaise, itching, pyrexia (3 cases); general- 
ized enlarged lymph nodes (1 case); multi- 


* From Christie Hospital and Holt Radium Institute, Manchester, England. 
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Fic. 1. Age and sex distribution of Hodgkin’s disease in children. 


ple skin lesions (1 case); and abdominal 
pain (1 case). 

The duration of the presence of the en- 
larged lymph nodes in the cases with gen- 
eralized disease varied from 3 weeks to 4 
years. In the localized group the time inter- 
vals were: under 1 month (12 cases); 1 to 3 
months (3 cases); 3 to 6 months (6 cases); 
and over 6 months (2 cases). In 2 cases, the 
duration of symptoms was not specified. 


BLOOD 


There was a mild degree of anemia in 
these patients. Hemoglobin. estimations 
varied from 50 per cent to 106 per cent with 
a mean of 83 per cent. The white blood cell 
count varied from 4,300 to 32,000 per cubic 
mm. with a mean figure of 8,800 per cubic 
mm. The classic polymorphonuclear leuko- 
cytosis was frequently seen with a mean 
figure of 68 per cent of polymorphonuclears 
in the blood films. 


ROENTGEN FINDINGS 


In 24 per cent of the cases in this series, 
enlarged hilar or mediastinal lymph nodes 
were demonstrated when the patient was 
first seen. Of 32 cases with negative findings 
on initial chest roentgenograms, 19 subse- 


quently became positive. This occurred at 
time intervals varying from 3 weeks to 6 
years, 8 months, with a mean time interval 
of 3$ years. The disease usually manifests 
Itself in the chest by enlargement of lymph 
nodes, but in 3 cases there was pulmonary 
parenchymatous infiltration with Hodg- 
kin’s granulation tissue. Bone involvement 
was only seen in I case where there was a 
solitary lesion of the 4th lumbar vertebra. 


CLINICAL COURSE 


The clinical course of Hodgkin’s disease 
can be divided into 3 stages: (a) localized 
disease in one or two lymph node areas; (b) 
disease which has become generalized with 
enlarged lymph node masses in different 
areas, superficial or deep, and often associ- 
ated with enlargement of the spleen or 
liver; and (c) late generalized disease with 
marked weight loss, pyrexia, weakness, 
pruritus, anemia and often a hemolytic 
blood picture which does not respond to 
transfusions or steroid therapy. 

These 3 stages are usually quite distinct 
though progression occurs unless the dis- 
ease is cured in the early stages. The im- 
portance of recognizing each stage is that it 
gives the clue to management. In the early 
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localized disease, cure is possible and should 
be attempted. When the disease is general- 
ized but without systemic upset, radiation 
treatment alone can dispose of unsightly 
lymph node masses and keep the patient 
free of symptoms and leading a relatively 
normal life. When systemic symptoms oc- 
cur, chemotherapy is best used and HN, is 
perhaps the most potent antipyretic in the 
management of Hodgkin’s disease. 

The stages of the disease in children ap- 
pear to be the same as in adults, but the 
clinical course progresses more slowly. In 
the reported group of children, the male 
cases which proved fatal survived an aver- 
age of 4 years, 10 months, while the com- 
parable figure in the female cases was 3 
years, 1 month. In all, 8 cases survived for 
more than § years. 


TREATMENT 


The treatment policies in the manage- 
ment of this disease vary widely. Opinions 
differ on the relative values of radiation 
therapy and chemotherapy in the early 
stages of the disease. We believe that local- 
ized disease should be treated on a local 
basis, £.e., by radiation therapy and that 
chemotherapy, which of necessity must 
affect all the reticuloendothelial tissue in 
the body, should be reserved for the cases 
showing generalized disease. Hodgkin's dis- 
ease is probably unifocal in origin and cura- 
ble when confined to one lymph node area. 
The various types of treatment given to the 
42 cases were: radical surgical excision (1 
case); chemotherapy only (4 cases); radical 
radiation therapy (19 cases); radical radia- 
tion therapy with chemotherapy (2 cases); 
and palliative radiation treatment (23 
cases). 

SURGERY 


The patient who had a radical excision of 
the lymph nodes in the left side of the neck 
is alive and- well 11 years later. 


RADIATION THERAPY 


Thirty-six patients received radiation 
treatment and in 21 cases the treatment 
was aimed at raising a localized volume of 
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tissue to maximal dose in the hope of curing 
the disease. The technique employed in 
most cases was that of the Manchester 
trunk bridge technique as described by 
Easson ef al? When the disease becomes 
generalized and distant lymph nodes show 
enlargement, palliative radiation treatment 
Is given by an infinite variety of field sizes 
adapted to the anatomy of the region being 
treated. The aim of treatment here is to 
resolve local lymph node masses with the 
minimum application of roentgen rays so 
that the patient may be kept as comforta- 
ble as possible. 


CHEMOTHERAPY 


Since the discovery of the nitrogen 
mustards, Hodgkin’s disease has been 
treated with a number of compounds with 
varying degrees of success. The prepara- 
tions which were used in this series were: 

(a) Triethylenemelamine (T.E.M.). This 
was used in 12 cases. Nine showed no 
response and 3 had a short response which 
in no case lasted more than 4 months. An 
oral mustard preparation is attractive 
when treating children but the response 
here was poor. 

(b) Steroids were used in 9 cases. It is 
dificult to determine their exact value be- 
cause of the fact that they generally were 
given late in the course of the disease—on 
average only 3 months before death. There 
is no doubt that steroids improve the sense 
of wellbeing and the patient may become 
quite euphoric. They also help to improve 
the terminal hemolytic anemia, but in most 
cases the disease usually continues to ad- 
vance even when high dosage steroid 
therapy is administered. 

(c) Nitrogen mustard. HN; was given in 
8 cases and proved to be the most reliable 
chemotherapeutic agent, although again it 
appears that often it was administered too 
late for any real hope of response. Four pa- 
tients showed an excellent response with 
remissions extending up to 1 year. Three 
cases died within 1 month of receiving HN; 
but even in these cases there was a tempo- 
rary, though transient, response. Only 1 
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case showed no response to HN, therapy. 
The drug was administered on a weight 
basis, 7.e., .4 mg./kg. body weight, and no 
untoward effects were seen other than the 
usual leukopenia, etc. 

(d) A miscellaneous group of chemo- 
therapeutic agents was used in individual 
cases. Thiotepa and V. L. B. produced 
limited short response. No response was 
obtained from trillekamine, endoxana, 
chlorambucil and “9859” experimental. 


RESULTS 


Of the total group of 42 cases, 30 died of 
their disease and 12 are still alive. Of those 
who died, 22 were males and 8 were fe- 
males. Of the males, 7 survived less than 1 
year, 6 survived more than 1 year but less 
than 3 vears, 3 survived more than 3 vears 
but less than 5 vears, and 6 survived more 
than & years. Of the 6 males still living, 2 
are alive over 10 years and 4 are alive more 
than 5 years but less than Io years. 

Of the 8 females who died, 3 survived 
less than 1 year, 2 survived more than 1 
year but less than 3 years, 1 survived more 
than 3 years but less than § years and 2 sur- 
vived more than § years. Of the 6 who are 
still alive, 2 are alive over 10 years, and 4 
are alive more than 5 but less than 10 years. 


DISCUSSION 


The place of radiation treatment in the 
management of the lymphoreticular disease 
is fully established. Early localized disease 
is curable and almost every other case ob- 
tained palliation of a high order with mini- 
mal discomfort. The addition of chemo- 
therapy to radiation therapy has little to 
recommend it unless each is indicated in its 
own right. Paterson? has suggested that 
whatever agent is used first the benefit ob- 
tained is much greater than with any subse- 
quent therapeutic agent. 

A more controversial aspect of the use of 
radiation therapy is the question of dose. 
When treating localized malignant disease, 
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the tendency is to obtain maximum effect, 
vet 3 of the survivors in the reported series 
who were treated with dosages which were 
palliative in intent are alive and well at 5, 
IO and 11 years, respectively, without any 
evidence of disease. On the other hand, the 
lower doses given in palliative procedures 
in other cases have failed to produce com- 
plete resolution of lymph nodes and in 
some cases frank recurrence in previously 
treated areas had occurred. It may well be 
that Hodgkin's disease shows a spectrum of 
sensitivity to radiation and this may be un- 
related to the histologic features of the 
paragranuloma. 


SUMMARY 


Forty-two cases of Hodgkin's disease in 
children under the age of 15 years are dis- 
cussed. The disease appears to progress 
more slowly in children than in adults—8 
patients out of 30 who died survived 5; 
years after treatment. Twelve cases, or 29 
per cent, are alive and well without recur- 
rence of disease § years after treatment. In 
children, the prognosis appears to be better 
in females than in males. 


Christie Hospital & Holt Radium Institute 
Withington, Manchester 20, England 


I wish to acknowledge the work of the pedia- 
tricians and radiotherapists of the Manchester 
Region who treated these cases. 


REFERENCES 


I. Easson, E. Co and Russerr, M. H. Cure of 
Hodgkin's disease. Brit. M. F., 1963, 7, 1704- 
1707. 
2. Easson, E. C., Massey, J. B., Jones, B. E., and 
Poinron, R. S. Manchester trunk bridge for 
treatment of radiosensitive tumours. Brit. 7. 
Radiol., 1957, 30, 311—317. 
3. Parerson, E. Evaluation of chemotherapeutic 
compounds in reticuloses. Brit. F. Cancer, 1958, 
12, 332—341. 

. Price, F. N. Text Book of the Practice of Medi- 
cine. Oxford University Press, London, 1950, 
p. 700. 

r£ Wurrey, L. E, HL, and Barron, C. J. C. Dis 
orders of the Blood. J. & A. Churchill, Ltd., 
London, 1950, p. 518. 


EN 


SEPTEMBER, I965 


ROENTGEN THERAPY FOR VISCERAL JUVENILE) 
XANTHOGRANULOMA, INCLUDING A CASE 
WITH INVOLVEMENT OF THE HEART* 


By J. L. ELLER, CAPT., MC, USA 


WASHINGTON, D.C. 


OVENILE xanthogranuloma, or nevo- 

xantho-endothelioma, is primarily a self- 
limiting skin disorder of infants and chil- 
dren. Occasionally, there is visceral in- 
volvement as well. When this occurs, sig- 
nificant morbidity can result before the 
disease runs its course. Distressing symp- 
toms and deformity can be prevented by 
judicious radiation therapy. The total ex- 
perience of the Radiation Therapy Section 
of the Walter Reed General Hospital is 
limited to 2 biopsy proven cases plus I case 
diagnosed on a clinical basis. Our most re- 
cent case presented with cardiac involve- 
ment, which is unprecedented in the litera- 
ture. The unusual nature of the latter case 
and the relative paucity of reported experi- 
ence in the use of radiation therapy for the 
treatment of this disorder prompts the fol- 
lowing case reports. 


REPORTS OF CASES 


Case I. (Included in a previous report.?) 
E.Q., an 8 month old white female, was ad- 
mitted to Walter Reed General Hospital on 
July 13, 1957 following recurrent episodes of 
bleeding into the anterior chamber of the left 
eye. Physical abnormalities were confined to the 
eyes and the skin. The left iris was somewhat 
discolored and there was blood in the anterior 
chamber. There were several macular skin 
lesions located over the trunk. 

A hemogram, urinalysis, serum cholesterol 
and roentgenograms of the chest and skull were 
normal. A skin biopsy was obtained with a 
pathologic diagnosis of juvenile xanthogranu- 
loma. Glaucoma developed during hospitaliza- 
tion and a goniotomy was performed on Áugust 
9, 1957. The patient was referred for radiation 
therapy. 

From August 21, 1957 to Áugust 30, 1957 the 
left eye was treated through an anterior 5 cm. 
diameter field with 100 r per treatment to a 
total of soo r to the surface of the eye in 5 


treatments (200 kv. peak, 20 ma., 50 cm. 
target skin distance, half value layer 1.0 mm. 
Cu). On September 30, 1957 tonometry and 
funduscopic examination were normal. On 
February 17, 1958 the left iris had returned to 
normal color but there was an annular cataract 
forming a 4 mm. ring. Examination on May 11, 

1958 revealed absorption of the lens of the left 
eye and a 13 diopter refractive error. A follow- 
up on August 8, 1964 revealed a darkened iris 
and elevated tension in the left eye. Vision had 
not improved. There has been no evidence of 
recurrence of the primary lesion. 


Case n. D.W., a 6 month old white male, was 
admitted to Walter Reed General Hospital on 
June 5, 1959 after,two episodes of bleeding into 
the anterior chamber of the right eye. Examina- 
tion revealed a steamy cornea, elevated intra- 
ocular tension, clotted blood in the anterior 
chamber, and a linear whitish-yellow opacity 
on the iris. The skin was free of lesions. The 
diagnosis of 'nevoxantho-endothelioma was 
made on clinical grounds and the patient was 
referred for radiation therapy. 

From June 15, 1959 to June 29, 1959 the right 
eye was treated through an anterior 3.5 cm. 
diameter field with one treatment of 100 r and 
two treatments of 75 r for a total dose of 250 r 
to the surface of the eye (200 kv. peak, 20 ma., 
43.5 cm. target skin distance, half value layer 
I.02 mm. Cu). 

On June 26, 1959 a fresh hemorrhage oc- 
curred and on July 2, 1959 the anterior chamber 
was irrigated and a biopsy was taken of the 
iris. The pathologic diagnosis was that of recent 
and organizing hemorrhages in the iris and the 
presence of giant cells of the foreign body type. 
A diagnosis of nevoxantho-endothelioma could 
not be established with the specimen. The 
patient was discharged on July 10, 1959 with 
no evidence of recurrent hemorrhage. His. eye 
remained normal, except for postiridectomy 
changes, until 1962 when a cataract developed 
which enlarged slightly over the next 2 years. 
On September 24, 1964 it had stabilized. The 


* From the Department of Radiology, Walter Reed General Hospital, Walter Reed Army Medical Center, Washington, D. C. 
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eye was somewhat sensitive to bright light, but 
the child was not handicapped in any way in his 
activities. 


Case ut. J.C., a 3 month cld white male, 
was noted to have lesions of the skin on the 
anterior chest and left forearm at birth. These 
had a raised firm yellowish-red appearance. 
During the last week of May, 1964 he had a 
severe cyanotic episode which recurred twice 
within a week. A chest roentgenogram (Fig. 1) 
showed marked enlargement of the cardiac 
silhouette and atelectasis of the left lower lobe. 
A thoracotomy was performed on June I, 1964 
which revealed a pericardial effusion of 120 cc. 
of bloody duid. The major portion of the left 
lung was compressed, but re-expanded immedi- 
ately with decompression (Fig. 2). There was a 
2.5X3.5X-.5 cm. cauliflower shaped tumor 
located on the epicardium of the left ventricle 
between the anterior descending and circum- 
Hex corona-y arteries. A smaller lesion was pres- 
ent on the left atrial appendage. Both of these 
lesions, as well as that of the left forearm, were 
biopsied. The pathologic diagnosis of all three 
was nevoxantho-endothelioma. 

Postoperatively, the patient did well and was 
transferred to Walter Reed General Hospital on 
June t1, 1964. The two skin lesions (Fig. 5,4 
and B) at that time were about 2.5 cm. in 
diameter, had a yellowish-brown color and were 
firm to palpation. Blood cell counts, urinalvsis, 
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Fic. 1. Case rir. Initial chest roen tgenogram showing 


marked erlargement of the cardiac silhouette and 
atelectasis of the left lower lobe. 


Visceral Juvenile Xanthogranuloma 
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Fic. 2. Case rir. Postoperative chest roentgeno- 
gram showing normal cardiac silhouette. 


blood carotene level, total lipids, and serum 
cholesterol were within normal limits. The 
electrocardiogram suggested biventricular hy- 
pertrophy and showed T-wave changes consis- 
tent with postoperative pericarditis. 

Because of the episode of hemopericardium 
from the cardiac lesions, it was decided to give 
a prophylactic course of radiation therapy. 
From October 14, 1964 to October I9, 1964 
three treatments of 200 r tumor dose to the 
heart were given through an 8X7 cm. anterior 
chest field for a total tumor dose of 600 r (2 mv. 


\ 








Fic. 3. Case m1. Close-up studies of the anterior 
chest wall tumor (4) and left arm tumor ( B). 
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peak, 1.5 ma., 100 cm. target skin distance, 
half value layer 7.0 mm. Pb). The skin lesions 
were not treated because they are known to 
regress spontaneously. The patient remained 
well, and on January 7, 1965 was showing 
normal growth and development. The skin 
lesions were unchanged in size, but had changed 
color to a golden yellow. 


DISCUSSION 


Nevoxantho-endothelioma was first de- 
scribed and named by McDonaugh,?? al- 
though he was able to find a previous case 
report of a skin lesion which was probably 
this same entity. The disease 1s character- 
ized by the appearance at birth, or soon 
thereafter, of multiple skin tumors over 
various parts of the body. There is a ten- 
dency to spontaneous involution within 6 
months to 3 years. The skin eruptions ap- 
pear as reddish-brown, orange, or yellow 
macules, papules, and nodules, varying in 
size from I mm. to several centimeters. Oc- 
casionally, there is a solitary lesion. Micro- 
scopically, these consist of histiocytes and 
varying numbers of foam cells within the 
dermis and subcutaneous tissues. Multinu- 
cleated giant cells are usually present and 
fat stains reveal the presence of intracellu- 
lar lipid.*?? 

There is apparently a relationship be- 
tween this disorder and other xanthomas, 
but this lesion is differentiated on the basis 
of the presence of normal serum lipids. The 
etiology is unknown. This is considered by 
Crocker? to be the most benign type of xan- 
thoma. Nomland?? was able to find 42 cases 
in his search of Society Transactions Sec- 
tion of Archives of Dermatology and Syph- 
ilology. Of these, two-thirds had involuted 
by the age of 1 year. Stout" groups all xan- 
thomas together and states that they are 
serious only because of their size and rela- 
tionship to surrounding structures, with no 
mention made of invasion or destruction of 
normal tissues. 

Over the years, there has been some dis- 
agreement as to the exact nature of this le- 
sion, whether it 1s truly an endothelioma or 
a xanthoma.^!5 A review of 53 cases led 
Helwig and Hackney* to conclude that 
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nevoxantho-endothelioma was a misleading 
term. They felt that a more appropriate 
name would be juvenile xanthogranuloma, 
since no true endothelial cells could be iden- 
tified. The histologic appearance will not be 
reviewed here, for it has been previously 
documented and well described.® 12.14.18 
Reports of visceral involvement indicate 
that morbidity can be significant. There 
have been a number of cases reported in- 
volving the eye. Most of these involve the 
iris, produce glaucoma and hyphema, and 
can lead to blindness.! 58914 One case was 
epibulbar with encroachment upon the cor- 
nea.? There has also been a report of extra- 
ocular involvement with considerable de- 
struction of the bony orbit and extension 
onto the overlying dura.'^ Lung and testic- 
ular lesions have been found, with simulta- 
neous clearing of the lung and healing of the 
skin lesions in one case.*" 


TREATMENT 


The skin lesions regress spontaneously, 
most within I year, and require no treat- 
ment.?:418,18 ; 

Radiation therapy has been employed 
successfully for eye lesions. Cleasby! 
treated an iris lesion using 200 r per treat- 
ment for a total of 600 r in 6 days (100 kv. 
peak, 20 ma., 24 inches target skin distance, 
half value layer 4.8 mm. Al). There was 
complete regression. Hedges® used 5o r (air 
dose) per treatment, giving 400 r total in 10 
days (100 kv. peak, 15 ma., 24.5 cm. target 
skin distance, half value layer 3.0 mm. Al). 
He reported that the lesions disappeared 3 
days after completion of treatment, and 
the eye appeared normal 2 months after 
treatment. Maumenee and Longfellow?’ re- 
ported treatment of 2 patients, one of 
whom (E.Q.) is included with a long term 
follow-up in this article. The second pa- 
tient received 600 r for an iris lesion (50 kv. 
peak, 20 ma., 1.8 cm. target skin distance, 
half value layer 0.28 mm. Al). Within 15 
months the lesions were nearly gone and 
the eye was reported normal after 4 years. 
No mention was made in any of these re- 
ports of cataract formation. The epibulbar 


VoL. 95, No. 1 


lesions were surgically removed but re- 
curred in 8 months.? 

The two ocular lesions reported here re- 
sponded with soor and 250r dose to the eye 
surface. It is interesting that both of these 
patients subsequently developed cataracts, 
the former 6 months and the latter 3 years 
after treatment. Data presented by Mer- 
riam and Focht” indicate that 200 r should 
not produce a cataract, and that doses in 
the range used for our patients would have 
approximately a so per cent chance of pro- 
ducing cataracts. Unfortunately, there 
have been no reports of successful treat- 
ment of this disease using doses less than 
250 t. 

It is evident from the accumulated expe- 
rience of various authors, as well as from 
these current case reports, that low doses of 
irradiation can produce regression of.this le- 
sion. One reported case of surgical removal 
failed because of recurrence. Since visceral 
involvement can produce significant com- 
plications, it would seem advisable to treat 
with 400-500 r in approximately 7 days 
when this diagnosis is made. In light of the 
response of one of our patients to a dose of 
250 r, even lower doses may suffice. Indeed, 
because of the risk of developing cataracts 
when treating ocular lesions, a lower dose 
. would be desirable. 


SUMMARY 


Juvenile xanthogranuloma, or nevoxan- 
tho-endothelioma, is primarily a benign, 
self-limiting skin disease appearing in the 
neonatal period. However, visceral involve- 
ment may occur with significant complica- 
tions. T'wo cases of ocular involvement and 
a case with cardiac involvement have been 
described. Favorable results were obtained 
by treatment with low doses of external ir- 
radiation. 

Radiology Service 
Fitzsimons General Hospital 
Denver, Colorado 80240 
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THE MANY FACETS OF LYMPHANGIOMA 


By RICHARD D. KITTREDGE, M.D., and NATHANIEL FINBY, M.D. 
NEW YORK, NEW YORE 


T lymphatic capillaries form a com- 
plex system of branching tubes. Their 
walls formed chiefly by endothelial plates 
show considerable variation in diameter 
and thickness. The larger lymphatic vessels 
are composed of three coats corresponding 
to those of veins. The internal coat is a thin, 
transparent lining composed of elongated 
endothelial cells supported on a thin elastic 
membrane. The middle coat consists of 
smooth muscle and fine elastic fibers ar- 
ranged in a circular manner. The external 
coat is connective tissue intermixed with 
smooth muscle fibers.? 

Lymph is propelled by contractions of 
the skeletal muscles, backflow being pre- 
vented by valves. 


TYPES OF LYMPHANGIOMA 


A lymphangioma is a tumor composed of 

lymphatic vessels. It is a mass consisting 
of endothelial cells and supporting connec- 
tive tissue, both of which participate in the 
neoplastic process. Round cells, islands of 
fat cells and smooth muscle are usually 
present. Lymphangiomas are slow growing 
and frequently congenital. They appear in 
the skin, deep areolar tissue, muscle, lips, 
eye, mediastinum, retroperitoneal region 
and bone. Three general types are de- 
scribed. 
1. Simple Lymphangioma. Simplelymphan- 
gioma is a rare congenital tumor which 
appears soon after birth; it is small and cir- 
cumscribed in appearance. Following 
trauma, it exudes a serous fluid in the skin. 
The histologic structure consists of a net- 
work of spaces formed by small and medi- 
um sized vessels. The lining endothelium 
may be flat or cuboidal. 

The simple lymphangioma grows slowly 
or remains stationary; it may appear where- 
ever lymphatic vessels exist; it is commonly 
found in the skin and mucous membrane. 

2. Cavernous Lymphangioma. Gavernous 
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lymphangioma occurs usually in the skin 
but also in the mucous membranes and in- 
termuscular septa. The dilated lymph 
spaces are filled with coagulable lymph, at 
times mixed with blood. The contents may 
be solidified and even calcified. 

Analysis of the fluid may reveal blood 
proteins, salts, lymphocytes, exfoliated 
endothelial cells, and cholesterol crystals. 
The septa may be thin and cellular or they 
may be thick due to proliferating connec- 
tive tissue and the presence of round cells, 
lymph follicles and smooth muscle. 

3. Cystic Hygroma. A cystic hygroma is a 
benign, multilocular cystic tumor, the cavi- 
ties of which are lined by lymphatic endo- 
thelium. Hygromas have a potentiality of 
almost unlimited growth, which 1s believed 
to be due to the fact that these “lymphatic 
nests” retain their embryonic power of ir- 
regular growth.® 


ETIOLOGY 


The etiology of lymphangioma is un- 
known. It may arise from lymphatic tissue 
normally present in the area or may grow 
directly from mesodermal rests which pro- 
duce imperfect lymphoid channels. Bueno! 
has observed that certain cells of the retic- 
uloendothelial system may be altered dur- 
ing infection and that the lymphatic tissue 
may be markedly altered. He reported in- 
creased swelling of a lymphangiomatous 
mass in the forearm following the injection 
of diphtheria antitoxin. The general opinion 
is, however, that the progressive nature of 
the disease is truly neoplastic.’ The bone 
lesions certainly follow the general course 
of benign bone tumor. 


REPORT OF CASES 


Case 1. This 42 year old female presented 
with the chief complaint of recurrent cystic 
masses in the neck (Fig. 1). One year prior to 
admission, she had been treated with mor- 
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rhuate injection for this condition. Following 
admission, the mass was removed surgically. 

The specimen consisted of a multilobulated 
partially collapsed cystic mass, 9 cm. in greatest 
diameter. [t was tan to pink with a smooth 
ragged surface. Incorporated on the surface of 
the specimen were several discrete pink soft 
lymph nodes up to 1.5 cm. in diameter. The 
multicystic linings were smooth, tan and shiny. 
Microscopic examination revealed a fibrocol- 
lagenous adipose stroma with a few foci of 
smooth muscle and cavernous anastomosing 
channels, forming cysts filled with protein fluid 
and lined by flattened endothelial cells (Fig. 
2). Lymphoid tissue with follicle formation was 
present in the septa. The pathologic diagnosis 
was hygroma of the neck. 


Case 11. This to month old male baby pre- 
sented with an apparently painless mass in the 
neck. The clinical diagnosis was cystic hygroma 
and the mass was surgically removed. 

The specimen consisted of a cystic mass 





Fic. 1. Case 1. Photograph showing recurrent 
cystic mass in the neck. 
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Fic. 2. Case 1. The specimen consisted of a multi- 
lobulated partially collapsed cystic mass 9 cm. in 
greatest diameter. Microscopic examination re- 
vealed a fibrocollagenous adipose stroma with a 
few foci of smooth muscle. Cavernous channels 
forming cysts filled with protein fluid and lined by 
flattened endothelial cells were present. The 
pathologic diagnosis was hygroma of the neck. 


which measured 54X7 cm. Its outer surface 
revealed a fibroadipose capsule. The tumor 
appeared to be composed of numerous cvsts 
which measured from 1 to 3 cm. in diameter 
(lig. 3). Beneath the capsule, the tumor was 
bluish purple in color. The cysts were filled with 
a brownish fluid which partially clotted. Micro- 
scopic examination revealed a tumor of fibrous 
stroma which varied from loose to compact 
structure in various areas. The cysts were lined 
by a single layer of flattened cells. The patho- 
logic diagnosis was cystic hygroma of the neck. 


Case ul. This 43 year old female presented 
with the chief complaint of progressive crampy 
abdominal pain of 3 weeks’ duration. A tumor 
had been felt in the abdomen and enlargement 
occurred during this 3 week period. The patient 
was operated upon shortly after admission. 
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about 18 hours prior to admission, at which 
time she began to vomit and behave as if suf- 
fering from crampy abdominal pain. Delivery 
was said to have been completely normal. On 
the day of admission, the child passed two soft 
vellowish stools free of blood. Physical exami- 
nation revealed a dehydrated child with 
shrunken fontanels. The abdomen was dis- 
tended with a vellow moist crust on the navel. 
The rectum was empty. 

A flat roentgenogram of the abdomen re- 
vealed marked gaseous distention of the 
stomach and pathologic distention of a few 
loops of small bowel (Fig. 7). There appeared 
to be associated fluid. The hemoglobin was 
II.4 gm. per cent and the red blood cell count 
was 4.46 million. Five hours after admission, the 
patient died. 

At autopsy, the peritoneal cavity contained 
approximately 300 cc. of opaque pale yellow 
milky fluid. The peritoneal surface appeared 
dull and was covered by a thick grayish white 
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FrG. 3. Case rr. The specimen consisted of a cystic 
mass which measured 54X7 cm. The tumor was 
composed of numerous cysts lined by a single 
layer of flattened cells. The pathologic diagnosis 
was cystic hygroma of the neck. 


The specimen was a 47 cm. long segment of 
small intestine with mesentery (Fig. 4). The 
mesentery was yellowish white and the leaves of 
the mesentery were separated by a large multi- 
lobular cystic tumor mass which straddled 
a 9 cm. segment of bowel. Approximately 600 
cm. of thick white fluid was present (Fig. 5). 
Microscopic examination revealed cavernous 
anastomosing channels lined by endothelium, 
and atrachments to the muscle wall of the small 
intestine were present (Fig. 6). At the base of 
the mesentery, the channels appeared smaller. 
The diagnosis was cavernous chylangioma of 
the mesentery and jejunum. 





Fic. 4. Case ur. The specimen was a 47 cm. long 


Case Iv. A 3 week old female infant was segment of small intestine with mesentery. The 


hospitalized due to persistent vomiting. [he mesentery was yellowish white and the leaves of 
patient was in a moribund condition and the mesentery were separated by a large multi- 
covered with regurgitated green bile. It was lobular cystic tumor mass which straddled a 9 cm. 


stated that the child was perfectly well until segment. 
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pasty-like material. Loops of small bowel were 
distended. The entire small bowel mesentery 
was 3 to 4 times thicker than normal macro- 
scopically (Fig. 8 and 9). The small bowel was 
infarcted. Polymorphonuclear cells infiltrated 
all layers. Lymphatics in the submucosa and 
subserosal area were extremely dilated and 
filled with necrotic polymorphonuclear cells 
(Fig. 10). The mesentery of the bowel showed 
marked dilatation of lymphatics which ran into 
large cavernous channels filled with finely 
granular material. The endothelial lining was 
absent. A number of channels 
partially filled with degenerating polymorpho- 
nuclear cells. In the head of the pancreas, there 
were dilated channels in the interstitial tissue. 


these was 


E 
= 
= 

— 
= 
= 
E 
= 
E 
s= 


T 


li 


TR 





Fic. §. Case mr. Approximately 600 cc. of thick 
white fluid was present on sectioning the multi- 
lobular tumor, 
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liG. 6. Case rm. Microscopic examination revealed 
cavernous anastomosing channels lined by endo- 
thelium. The pathologic diagnosis was cavernous 
chylangioma of the mesentery. 


[n summary, necropsy revealed a massive 
collection of chyle in the peritoneal cavity, a 
greatly thickened white mesentery with small 
bowel oozing chyle on section and a large seg- 
ment of infarcted small bowel with mesenteric 
venous thrombosis. Microscopically, subserosa, 
submucosa and mesentery contained cavernous 
lymphatic channels filled with a protein mate- 
rial (chyle). It was felt that the findings repre- 
sented primarily a chyle-lymphatic disease. 
This been described as cholangioma 
cavernosum mesenterii.!” Mesenteric 
thrombosis undoubtedly was due to mechanical 
obstruction from the pressure created by the 
cavernous lymphatic channels. 


has 
venous 


Case v. This § year old female presented 
with the chief complaint of recurrent attacks of 
abdominal pain, nausea and vomiting, and con- 
stipation every 4 to 6 months for a period of 
31 years. A roentgenogram of the abdomen 


showed several dilated loops of small bowel in 
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Fıc. 7. Case 1v. A roentgenogram of the abdomen 
showed distention of the stomach and pathologic 
distention of widely separated loops of small 
bowel, suggesting thickened walls and an edema- 
tous mesentery, 


the upper abdomen. No gas was seen in the 
lower abdomen. The clinical impression was 
small bowel obstruction (Fig. r1). At operation, 
a segment of ileum was resected. 

The specimen measured approximately 19 
cm. in length and showed a cystically dilated 
sac in its middle part, approximately 14 cm. in 
greatest width (Fig. 12). This cystic structure 
extended into the mesentery. The intestinal 
serosa was pinkish tan, smooth and shiny. On 
opening the bowel, there was marked distention 
and stretching of the intestinal wall upon the 
cystic structure, which contained approxi- 
mately so-60 cc. of milky chylous fluid. The 
wall of the cyst was transparent, membranous 
and traversed by vessels and fibrous cords. The 
inner surface of the cyst was smooth and 
glistening. Microscopic examination of the cyst 
wall revealed fibrous connective tissue which, 
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at the site of attachment to the ileum, showed 
numerous smooth muscle bundles originating 
from the thickened hypertrophied ileal mus- 
cular coat. In many areas, there was no ap- 
parent lining, while in other sites flattened 
endothelial-like cells were seen on the inner 
surface of the cyst. No intestinal epithelial 
lining was noted in the cyst. The pathologic 
impression lymphatic 


was cysts of the 
mesentery. 


Case vi. This 23 year old boy presented 
with the chief complaint of edematous right 
upper extremity, periorbital edema, and a pro- 
tuberant abdomen. The patient was the prod- 
uct of a full term delivery. At birth, lymphedema 
of the right upper extremity was noted. At the 


age of 14 years, a lymphangioma of the right 
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Case 1v. The thoracic and abdominal cavity 
contents were removed intact. The peritoneal sur- 
face appeared dull and covered by a thick grayish 


l'16. 


white pasty material. The small bowel was dilated 
and the mesentery was thickened. Three hundred 
cc. of free chyle was present in the abdomen. 
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Fic. 10, Case 1v. Microscopic examination of sub. 
serosa, submucosa and mesentery showed cavern- 
ous lymphatic channels filled with chyle. 
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hic. 9. Case 1v. A section of bowel and mesentery 
showed marked thickening. A large segment of 
infarcted bowel was present which oozed chvle on 
sectioning. 
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Fic. 11. Case v. A roentgenogram of the abdomen 
showed several dilated loops of small bowel in the 
upper abdomen. No gas was seen in the lower 
abdomen. The clinical impression was small bowel 
obstruction, 
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Fic. 12. Case v. A 19 cm. segment of ileum was re- 
sected. Associated with the bowel was a cystically 
dilated sac, 14 cm. in width. On sectioning the 
specimen, the bowel was found to be distended. 
The cystic structure contained 50-60 cc. of 
milky chylous fluid. 


upper extremity was removed. Shortly after 
Iymphangiectomy, he developed watery diar- 
rhea up to 6 times per day, which persisted up 
to the rime of his admission to our hospital. The 
diarrhea was partially controlled by placing the 
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Fic. 13. Case vi. A roentgenogram of both forearms 
showed a large soft tissue mass in the right fore- 
arm with definite increase in the length and size of 


the bones. 
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child on a celiac diet. During the last year he 
had had episodes of periorbital edema, ascites, 
peripheral edema, pallor, and 
diarrhea. The clinical impression at the time of 
admission was right upper extremity edema 
due to lymphatic drainage insufficiency follow- 
ing the removal of a lymphangioma, primary 
intestinal disease with exudative enteropathy 
and diffuse lymphatic disease. 

A review of chemical examinations per- 
formed at the age of 13 years, at the time of the 
removal of the lymphangioma, showed a 
definite hypoalbuminemia without hypogamma- 
globulinemia. 

Roentgenograms of both forearms showed a 
large soft tissue mass of the right forearm with 
definite increase in length and size of the bones 
(Fig. 13). The small bowel series showed a very 
abnormal mucosal appearance with a normal 
transit time. The mucosal folds were coarse and 
ragged (Fig. 14). There was loss of continuity 
of the barium column with definite clumping of 
the barium. The picture was consistent with 
exudative enteropathy. The right arm scar 
was re-biopsied. The microscopic examination 
showed atrophic squamous epithelium. The 


listlessness 





Fic. 14. Case vi. A gastrointestinal study showed a 
grossly abnormal small bowel pattern which was 
characterized by coarsening of the folds associated 
with minimal dilatation and increased secretions. 


The findings were consistent with exudative 


enteropathy. 
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dermis consisted of proliferated swollen col- 
lagenous fibers and foci of inflammatory cells 
beneath the skin. There were dilated lymphatics 
filled with granular precipitate surrounded by 
loose connective tissue and fat. The pathologic 
diagnosis was lymphangioma of the right arm. 
On April 25, 1963 the jejunum was biopsied. 
Broad villi were present. Several of these con- 
tained diated lymphatic spaces (Fig. 15). 
There was no cellular infiltrate. The pathologic 
diagnosis was lymphangiectasis consistent with 
Ivmphang:oma. 


Case vir. This 15 year old male was referred 
to an endocrine clinic with the chief complaint 
of failure to grow. The patient showed objective 
evidence of slight decrease in growth and 
maturation. 

A routine chest roentgenogram revealed a 
left superior mediastinal mass (Fig. 16). 

The tumor was surgically removed and the 
patient has done well. The pathologic diagnosis 
was lymphangioma. 


Case vil. This 15 year old boy entered the 


* 





Fig. 15. Case vi. Microscopic examination re- 
vealed dilated lymphatic spaces. 
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Fic. 16. Case vir. A chest roentgenogram showed 
a left superior mediastinal mass. 


hospital with the chief complaint of painless 
lymphadenopathy in the left groin of 7 months’ 
duration with some progression in size of the 
lymph nodes over this period. No fever had 
been present throughout this time. On physical 
examination, there was a soft, spongy sub- 
cutaneous mass in the inner aspect of the left 
thigh, measuring 21X15 cm. The impression 
was lymphangioma of the thigh. 

Lymphangiography was performed by injec- 
tion of contrast material into the dorsum of 
each foot via catheterized lymphatic vessels. A 
huge plexus of abnormal lymphatic channels 
and sinuses with gross disorganization of the 
normal lymphatic pattern was demonstrated 
throughout the thigh, inguinal area and pelvis 
(Fig. 17). The lymph nodes in the inguinal area 
were grossly abnormal (Fig. 18). The contrast 
material passed into a large mass along the 
inguinal area and deep pelvis to the presacral 
tissues. Venography performed on the right 
side revealed a normal right common iliac vein 
and a normal inferior vena cava up to the level 
of Lr. At operation, a 26X14 cm. mass was 
removed from the left thigh. 

Pathologically, the specimen appeared 
spongy. Chylous fluid exuded from all the cut 
surfaces. Microscopic sections showed diffuse 
growth of branching networks of dilated vas- 
cular channels lined by flat endothelium with 
varying amounts of smooth muscle bundles in 
their wall. The margins of the lesion were poorly 
defined. The upper margin of the resected mass 
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Case vir. A lymphangiogram showed a 
huge plexus of abnormal lymphatic channels and 
sinuses with gross disorganization of the normal 
lymphatic pattern, 


Fic. 17. 


contained tumor. There was no evidence of 
cytologic malignancy. The pathologic impres- 
sion was lymphangioma of the soft tissues of 
the left thigh, extending into the inguinal 
region and pelvis. 

Bone lesions in the pelvis, hip and shoulder 
were noted on roentgenograms (Fig. Ig and 
20). Multiple lytic lesions of bone due to 
lymphangiomata have been reported. Histo- 
logically, the defects are produced by the 
pressure atrophy caused by dilated lymph 
channels. 


DISCUSSION 


Lymphangioma is a rare tumor which 
presents in various ways.*!§ A soft tissue 
mass is by far the most common finding 
(Cases 1, I1, 111, 1v, v and vir). Bone involve- 
ment is seldom seen. In 1947 the first case 
of lymphangioma of bone was recorded.’ 
The ilium in this 5 year old girl was almost 
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completely destroyed. Radiation therapy 
had little effect. Other authors have re- 
ported multiple destructive lesions which 
progressed relentlessly despite surgery, 
curettage and radiation therapy.*!? In one 
of our patients (Case vir), the bone le- 
sions, which are probably lymphangiomas, 
have remained fairly stable for 3 years. The 
lesions are always lytic and well defined. 
There may be a peripheral zone of in- 
creased density.?:/5 

There is a group of patients who present 
with hypoproteinemia and edema as a re- 
sult of loss of proteins into the gastrointes- 
tinal tract (Case v1) via a disorder in the 
lymphatic system of the small intes- 
tine, 15198 "The lymphatics of the mucosa 
and the mesentery of the small intestine 
are markedly dilated. This results in hy- 
poalbuminemia, hvpogammaglobulinemia, 
edema and effusions. Some patients who 
manifest this Ilvmphangiectasia have also 
demonstrated chylous effusions and local- 
ized edema, indicating the generalized na- 
ture of the disease. Lymphangiography has 
demonstrated hypoplasia of lymphatics in 





Fic. 18. Case vir. A roentgenogram showed grossly 
abnormal lymph nodes in the inguinal area. 
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the lower extremities, dermal backflow indi- 
cating various degrees of obstruction and, 
in one case, a tortuous dilated thoracic duct 
with almost total absence of lymph nodes 
in the inguinal area, pelvis, and retroperi- 
toneal area.? Often patients have no gastro- 
intestinal symptoms when they first present 
with hvpoproteinemia and edema. Manv 
have manifest mild diarrhea and steator- 
rhea.’ Intestinal show mucosal 
edema." 

The localized lymphangioma, e.g., in an 
extremitv, is easily controlled by excision, 
the most striking example being a cystic 
hygroma. As the tumor becomes more 
diffuse, it becomes more difficult to control 


series 


Fic, 19. Case vri. A roentgenogram showed 
cystic lesions in bone. 
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l'1c. 20. Case vii. Multiple lytic lesions of bone due 
to lymphangiomata have been reported. Histo- 
logically, the defects are produced by pressure 
atrophy caused by dilated lymph channels. 


with surgery. Finally, involvement of in- 
testinal lymphatics must be treated sup- 
portively since no definitive method is 
known. 


SUMMARY 


Eight patients with lymphangioma are 
reported to illustrate the broad range of 
potential involvement. Prognosis neces- 
sarily depends on the site of origin and the 
magnitude of tumor tissue present. 


Richard D. Kittredge, M.D. 
Department of Radiology 

St. Luke's Hospital 

Amsterdam Avenue and 113th Street 
New York, New York 10025 
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RARE TUMORS IN CHILDREN* 


By YAHYA M. BERKMEN, M.D.f 


ISTANBUL, TURKEY 


EOPLASMS of infancy and childhood 

are an interesting and commonly en- 
countered pediatric problem. There has 
been an apparent increase in the over-all 
percentage of neoplasms in this age group 
in recent years, partially because of better 
and earlier diagnostic means and partially 
due to the decrease of death rate in early 
ages from infectious diseases, congenital 
malformations, etc. About 20 vears ago 
malignancies were not even listed among 
the IO most common causes of death, Yet 
today they are considered third.’ 

Tumors of infancy and childhood, in 
general, show a marked difference in type, 
location, natural history and prognosis in 
comparison with those seen in adults. The 
benign tumors constitute the larger per- 
centage of all neoplasms. Among malig- 
nant neoplasms sarcomas are 9 times more 
common than carcinomas, the reverse be- 
ing true for adults. In Steiner’s* series from 
this hospital consisting of 600 surgical spec- 
imens removed for diagnosis and treat- 
ment, about 22 per cent were malignant, 
63 per cent were benign and 15 per cent 
were non-neoplastic lesions. 

The most common types of benign tu- 
mors were of epithelial origin, such as 
polyps, papillomas and polypoid adenomas, 
followed by hemangiomas, dermoids and 
epidermoids, fibromas, lymphangiomas, 
nevi, teratomas, neurofibromas, lipofibro- 
mas, chondromas and osteochondromas. 

Accordingto Dargeon,? the areas of the 
body most commonly involved with malig- 
nancies are: the bones, the kidneys, the eve 
and orbit, the lymphatic and blood forming 
organs, the soft somatic tissues and the 
nervous system. However, a classification 
of these sites according to the frequency of 
involvement cannot be made because, as 
pointed out by Andersen! “‘most of the sta- 


tistics concerning childhood cancer suffer 
trom the fact that the special interest of the 
hospital or of the other hospitals in the 
area are not taken into consideration." 

The types of tumors encountered in 
children are very rarely seen after maturitv, 
although they have been described in the 
adult.^ On the other hand tumors in the 
adult are extremely rare in children. Cancer 
of the breast, uterus and ovaries in the fe- 
male and cancer of the stomach, intestines 
and prostate in the male are very infre- 
quent. However, the rare tvpes do occur 
and familiarity by the radiologist with 
these unusual cases may help in making a 
correct diagnosis. 

We reviewed the surgical pathologv ma- 
terial of our hospital from 1949 through 
1959 and, among more than 600 cases of 
benign and malignant tumors of infants 
and children, collected 7 rare neoplasms. 
Because of the extreme raritv of these 
tumors in children, no one has had much 
experience with them. Therefore, we felt it 
worthwhile to report our patients, in order 
to add a few cases to the scanty literature 
on this subject. 


REPORT OF CASES 
UNDIFFERENTIATED CARCINOMA OF THE SKIN 


Case 1. The patient was 24 months old when 
admitted to the Children’s Memorial Hospital. 
He had a small tumor removed from the skin of 
the abdominal wall at the right lower quadrant 
in another hospital. This was not present at 
birth, but appeared later on and was noticed by 
his mother while bathing the baby. 

After removal of this tumor from the ab- 
dominal wall, a similar small tumor became 
evident at the angle of the mouth on the left 
side. Biopsy taken from this growth revealed 
an undifferentiated carcinoma. The slides of 
the tumor removed from the abdominal wall 
were reviewed and they showed an identical 


* From the Department of Radiology, The Children’s Memorial Hospital, Chicago, Illinois. 


t Formerly, Fellow in Radiology. 
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Fic. 1. 
genogram on admission shows right upper lobe 
atelectasis. 


Case ir. Bronchial adenoma. Chest roent- 


type of carcinoma. No radiation therapy was 
given at this time. The patient was lost to 
follow-up. 


EPIDERMOID CARCINOMA OF THE TONGUE 


Case 11. Although this case has been reported 
elsewhere by Merrifield, Dalitsch and Steiner;?! 
for the convenience of the reader, a brief sum- 
mary of the case is given. This 5 year old fe- 
male child had an oral tumor on the left side of 
the tongue with extension into the floor of the 
mouth. The tumor was removed, but it recurred 
and progressed rather rapidly. Three months 
later a complete surgical removal was unsuc- 
cessfully attempted. The biopsy confirmed the 
diagnosis of epidermoid carcinoma. In a short 
period of time, metastasis to the left cervical 
lymph nodes occurred and extended to the 
opposite site. Radiation therapy could not 
delay a fast downhill course and the child died 
8 months after the first surgery. 


Comment. Carcinomas, in general, are 
very rare 1n children. As stated earlier, 10 
per cent of all malignancies in children are 
carcinomas in contrast with go per cent 
sarcomas. Among this small percentage of 
carcinomatous malignancies, those involv- 
ing the skin, buccal mucosa, tongue, mas- 
toids, etc. are even more infrequent. Ac- 
cording to the statistics of the California 
Tumor Registry, only 0.4 per cent of the 
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malignant skin tumors occur in persons 
under 15 years of age. Saleeby?* could find 
only 8 cases of cancer of the tongue in 
children reported in the literature and 
added 1 of his own. From 400 cases of ma- 
lignant tumors of the paranasal sinuses 
seen at Mayo Clinic, only 4 were under 14 
years of age; the youngest was § years old.! 

These figures reflect the rarity of this 
condition; however, they also show the im- 
portance of taking a biopsy of any sus- 
picious lesion, in order to institute the 
proper diagnosis and therapy. Although 
the majority of cancers of the oral cavity 
end fatally, long term cures are also de- 
scribed, as the patient of New and Hertz? 
who was well 16 years after therapy for a 
lower lip squamous cell carcinoma. 


BRONCHIAL ADENOMA 


Case ur. This 93 year old female was ad- 
mitted to the Children's Memorial Hospital 
with right lobe atelectasis (Fig. 1). Her past 
history was noncontributory until about 6 
months before admission when she had a 
coughing spell, hemoptysis and showed a 
weight loss of 6 pounds. At the beginning of her 
symptoms the chest roentgenogram demon- 
strated changes which were interpreted as 
viral pneumonitis. Another chest roentgeno- 
gram was taken 2 months later with a mobile 
unit and a work-up for tuberculosis was sug- 
gested. However, 2 consecutive skin tests were 
negative. 

One month before admission, right upper 
lobe atelectasis was noted and she was referred 
to this hospital for further evaluation. 

The physical findings on admission were con- 
fined to the chest. There were diminished 
breath sounds and expansion, increased fremi- 
tus on the right side and apical dullness on 
percussion. 

Bronchoscopy showed a tumor mass at the 
carina in the right main bronchus. Because of 
massive bleeding, the tumor could not be re- 
moved at this time, but partial removal of the 
tumor was possible at the time of a second 
bronchoscopy. Microscopic examination of the 
biopsy specimen revealed bronchial adenoma. 

She remained asymptomatic after the pro- 
cedure. However, several bronchoscopies were 
necessary for cauterization and removal of the 
residuum of the tumor. 
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She was in good health when seen 5} years 
after the first excision. 


Case Iv. This 124 year old male was ad- 
mitted to the Children's Memorial Hospital 
following bouts of fever, chills, cough and 
grayish expectoration for about 8 months. A 
bronchogram made elsewhere was said to show 
bronchiectasis. The chest roentgenogram on 
admission demonstrated atelectasis of the right 
middle lobe (Fig. 2). 

Bronchoscopy performed after admission 
disclosed a large, granulomatous, friable and 
easily bleeding mass in the apical segment of 
the right lower lobe bronchus. The biopsy re- 
vealed bronchial adenoma. 

Lobectomy was decided upon. On exploration 
of the chest, the middle and lower lobes were 
found to be bound together with dense, in- 
separable adhesions. Both lobes were resected. 

Microscopically, the tumor appeared to be 
invading the bronchial wall and in some areas it 
was seen outside the cartilage surrounding the 
bronchus. No mitotic figures were seen. The 
sections taken from one of the lymph nodes 
revealed poorly differentiated tumor cells in the 
small areas. 

In most areas the tumor was covered with 
stratified squamous epithelium; however, in 
other places pseudostratified epithelium with 
no apparent cilia was noted. The microscopic 
diagnosis was cylindroma. 

_ The patient is well and without recurrence 7 
years after the surgery. 


Comment. Although benign tumors of 
the upper respiratory tract, 7.e., laryngeal 
polyps or papillomas, are quite frequent in 
infancy, tumors of the bronchus are ex- 
tremely rare in early ages and childhood. 
Tumors arising from the bronchus are 
mainly bronchogenic carcinomas and bron- 
chial adenomas. Rare occurrence of the 
bronchogenic carcinoma in infancy and 
childhood is reported in the literature.!^?? 

Bronchial adenomas in children show 
characteristics identical as far as location, 
histologic appearance and symptomatology 
are concerned to those of adults. These 
well known features of the bronchial 
adenomas will not be repeated here. 

Most of the reported cases of bronchial 
adenomas in children occurred between the 
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Case 1v. Bronchial adenoma. Chest roent. 


Pic, 3. 
genogram on admission shows atelectasis of the 
right middle lobe. 


age of g and 13 years.?! 3742 However, it has 
been encountered at as early an age as 4 
years.° 

Though these tumors can be removed 
with the aid of bronchoscopy, total excision 
may not be possible in all cases and re- 
peated excisions and fulgurations may be 
necessary because of local recurrences, as 
in our Case irr. One should keep in mind 
the possibility of malignant degeneration 
of the tumor. Furthermore, on planning the 
treatment, one should realize that most of 
these tumors have an extrabronchial as 
well as intrabronchial part, thus making 
lobectomy or pneumonectomy necessary.’ 


PERICARDIAL MESOTHELIOMA 


Case v. This 2 year old female suddenly 
developed dyspnea and cough. Four days later 
she was admitted to another hospital because of 
progressing symptoms. The roentgenogram of 
the chest showed a mediastinal mass and col- 
lapse of the second lumbar vertebra. She was 
transferred to the Children’s Memorial Hospi- 
tal for further work-up, 8 days after the onset 
of the first symptoms. 

On admission she was cyanotic and dyspneic. 
The liver was palpated 2 fingerbreadths down 
from the right costal margin and the neck veins 
were distended. There was dullness over the 
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Chest 


mesothelioma. 
roentgenogram on admission shows a large medi- 
astinal mass which cannot be separated from the 
cardiac shadow. The mass involves the upper 
mediastinum as well and extends into the left 
hemithorax, leaving only a small aerated lung 
field visible. 


Fic. 5. Case v. Pericardial 


entire left chest and bronchophony of the lett 
back. No murmurs were heard. 

Roentgen examination confirmed the pres- 
ence of the mediastinal mass (Fig. 3) and the 
compression of the second lumbar vertebra. 

Five days after the admission, exploration 
of the chest under general anesthesia was done. 
After opening the pericardial sac, an irregular 
nodular tumor mass was discovered. Tumor 
was also found over the right ventricle to such 
an extent that the pulsations of the ventricle 
were not visible. Numerous similar masses were 
present, scattered over the lung parenchyma. 
The left lung was completely atelectatic. The 
mediastinum was thick and completely re- 
placed by tumor. 

Histologic diagnosis of the biopsy was em- 
bryonal sarcoma. 

The patient received nitrogen mustard 
therapy on the fifth postoperative day. One 
week after therapy, the metastatic nodule in the 
chest disappeared and the mediastinum be- 
came smaller. 

One month after nitrogen mustard therapy, 
she was re-admitted because of cardiac failure 
and dyspnea. Pain was present in both knees. 
Metastatic involvement of the distal end of the 
right femur, the right humerus, and L-4 and 
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L- was demonstrated on roentgenograms. She 
rapidly deteriorated with evidence of increasing 
mediastinal pressure and expired 3 months 
after the operation. 

The autopsy confirmed the findings of 
pericardial sarcoma invading the mediastinum, 
heart and lungs, with distant metastases to the 
skin, vertebrae and the right ovary. 


Comment. Pericardial tumors are clas- 
sified and studied together with the cardiac 
tumors because of their close anatomic, 
clinical and pathologic association. In gen- 
eral, tumors arising primarily from the 
pericardium are very rare. When primary 
and secondary tumors of the heart and the 
pericardium are considered together, it 1s 
seen that metastatic tumors from the lung, 
from the mediastinum by invasion or from 
distant organs by hematogenous or lym- 
phatic spread are the commonest type of 
malignancy. This is followed in the order 
of frequency by primary tumors of the 
heart. Primary tumors of the pericardium 
are the least common.” 

In a period of 20 years 11,100 consecu- 
tive autopsies were performed at the 
Cleveland City Hospital, 1,082 of which 
were on patients who expired of malignant 
diseases. One hundred and eighteen of 
these 1,082 cases showed secondary in- 
volvement of the heart and pericardium 
(10.9 per cent). Most of the primary le- 
sions were in the breast and bronchus and 
accounted for 48 per cent of the cases in 
this series." Lymburner, as cited by Parker 
et al. in a review of 8,550 necropsies, 
found 4 cases of primary tumor of the 
heart and 52 cases of secondary metastatic 
lesions of the heart. 

Of all the primary tumors of the heart, 
the majoritv are benign, malignant tumors 
constituting only 25 per cent of the total. 
The discussion of the cardiac tumors is 
beyond our scope. The interested reader 
can find a number of excellent reviews of 
the subject in the literature.7:17:28.35.36 

The pericardium 1s composed of fibrous 
connective tissue traversed by vessels, 
lymphatics, nerves and mesothelium cov- 
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ering from both surfaces. Therefore, both 
benign and malignant lesions may originate 
from either of these tissues. Benign tumors 
of the pericardium can be removed surgi- 
cally with complete cure and regression of 
the cardiac symptoms. Examples of the 
surgical removal in children of benign 
tumors of the pericardium, such as intra- 
pericardial teratoma,’ cavernous heman- 
gioma,** lipoma,?* bronchogenic cysts,*4° 
pleuropericardial cysts and lymphangio- 
mas, are recorded in the literature. 

The malignant tumors are mostly fibro- 
sarcomas, various angiosarcomas, lympho- 
sarcomas, liposarcomas, neurogenic sar- 
comas and mesotheliomas, the latter being 
most common.” 

There has been considerable discussion 
about the authenticity of the pericardial 
tumors arising from the mesothelial lining. 
Although their existence has been ques- 
tioned, even denied by some, today it is a 
general belief that they do exist as a 
definite pathologic entity. The terms 
of mesothelioma, celiothelioma, endothe- 
lioma, endothelial. carcinoma, pericardial 
carcinoma are used in the literature for 
these tumors, either interchangeably or in 
close synonymity.19:3? 

It is said that malignant mesotheliomas 
produce polyarthritis as do their pleural 
counterparts," and the pericardial fluid in 
these cases contains hyaluronic acid; as 
yet, its significance and value in the differ- 
ential diagnosis remains to be determined.” 

It seems that primary malignant tumors 
of the pericardium are predominantly 
found in the young adults, and males are 
more often affected than females. Appar- 
ently, these lesions occur with extreme 
rarity in children. In our review of the 
literature, we could find but one case, re- 
ported by French authors, concerning a 
13 year old boy who succumbed to malig- 
nant pericardial tumor which was diag- 
nosed as a fibroblastic mesothelioma. 
Therefore, we believe that our case is the 
youngest patient with malignant meso- 
thelioma ever recorded. 
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SARCOMA OF THE STOMACH 


Case vi. This § year old female child was 
admitted on August 17, 1958 to the Children’s 
Memorial Hospital with a history of inter- 
mittent fever, anorexia and anemia since May, 
1958. Physical examination was normal. Skin 
tests for tuberculosis were negative, as well as 
serology, numerous lupus erythematosus prep- 
arations and bone marrow aspiration. She was 
discharged with a presumptive diagnosis of 
leukemia. Twenty milligrams of medrol were 
given daily. The medication was gradually de- 
creased. She did well under this regimen until 
2 weeks prior to the second admission when she 
developed chills, fever and sweating and was re- 
admitted on February 16, 1959. 

Again the physical examination was negative. 
Her hemoglobin was 9.5 gm. per cent. She had 
occult blood in her stools and the hemoglobin 
dropped to 7.1 gm. per cent. No further in- 
vestigation was done and she was discharged, 
only to be admitted again on May 13, 1959 
because of continued occult blood. This time 
the liver was palpable 2 cm. below the right 
costal margin and there was fluid in the 
abdomen. Proctoscopy was negative. No neo- 
plastic cells were found in the gastric secretions. 
Án upper gastrointestinal series showed a 
polypoid mass in the fundus of the stomach 
with marked distortion of the mucosa (Fig. 4, 
A and B). 

Surgical exploration on May 14, 1959 re- 
vealed a hard mass within the fundus infiltrat- 
ing the wall of the stomach and protruding into 
the lumen with extension to the lower esopha- 
gus. Frozen section of the biospy revealed 
sarcoma, and a partial gastric resection, excision 
of the lower esophagus with a portion of the left 
diaphragm and splenectomy were performed. 

Postoperatively, intravenous nitrogen mus- 
tard (0.2 mg./kg.) and small doses of conven- 
tional roentgen-ray therapy to the abdomen 
were given. She was discharged on the roth 
postoperative day to receive additional roent- 
gen-ray therapy elsewhere. 

Her final admission was on November 24, 
1959. She had low grade fever and purulent 
expectoration. Chest roentgenograms showed 
enlargement of the upper mediastinum, ob- 
viously due to metastasis to the lymph nodes. 
There was an extrinsic pressure at the greater 
curvature of the stomach which was thought to 
be due to the enlarged mesenteric lymph nodes 
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Fic. 4. Case vr. (4 and B) Sarcoma of the stomach. 
4 
An irregular, large mass in the fundus, extending 
c 2 c 4 c 
posteriorly into the body, 1s demonstrated. There 
is marked distortion of the gastric mucosa. 


and/or metastatic extension to the mesentery. 

She was sent home and was followed by her 
family physician who reported that she had 
anorexia and vomiting. À large mass appeared 
in the epigastrium extending to the umbilicus. 
She expired at home on December 15, 1959, 
approximately 1 month after her final dis- 
charge. No autopsy was performed. 


Comment. Tumors of the stomach, 
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either benign or malignant, are extremely 
rare in infancy and childhood. Dargeon'* 
found only 1 case of leiomyosarcoma, oc- 
curring in a 10 year old boy, in the files of 
the Children’s Tumor Registry of Memo- 
rial Center. Among the benign tumors, 
leiomyomas and ectopic pancreatic tissues 
are the most common lesions in this age 
group." Others, such as tridermal tera- 
toma, gastric polyposis as a manifestation 
of Peutz-Jeghers syndrome and neurofibro- 
matosis, also have been reported.” 

Malignant lymphomas, carcinomas and 
sarcomas of the stomach are encountered 
in children. A very rare occurrence of pri- 
mary neuroblastoma of the stomach is also 
recorded.” 

Goldstein!’ made a very extensive review 
of all available literature of the world and 
collected approximately 350 instances of 
primary malignancy of the stomach and 
intestines in children and young adults 
under 25 years of age. Based on the number 
of cases cited by him, carcinoma of the 
stomach outnumbers gastric sarcoma. 

Carcinomas in children most commonly 
involve the antral portion of the stomach 
and are most probably of mucous gland ori- 
gin. Carcinoma of the fundus with perfo- 
ration is also reported.'? 

[n the sarcomatous group of malignan- 
cies, lelomyosarcomas, rhabdomyosarco- 
mas and lymphosarcomas are the most ex- 
pected types. In Goldstein’s collected cases, 
the youngest patient with sarcoma was 3 
years and g months of age.!* 

The clinical diagnosis of gastric malig- 
nancies is very difficult. This is partially 
because of the rarity of the condition. The 
prominent symptoms are loss of appetite, 
vomiting, eructations and an enlarged 
abdomen. Pain is rare and emaciation 1s 
usually absent because of the rapid growth 
of the tumor.!® 

The outcome is usually fatal with metas- 
tases to the liver, peritoneum and medias- 
tinum. Few survivals of gastric carcinoma 
and sarcoma cases are known. Hale and 
Mallo” reported a case of a 16 year old fe- 
male with infiltrating ulcerative immature 
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papillary adenocarcinoma which metasta- 
sized to the mesenteric lymph nodes. Total 
gastrectomy and splenectomy were done 
and she was well 6 vears after the opera- 
tion. Also the survival of 24 and 31 year old 
children, both females, with leiomvosar- 
coma of the stomach is mentioned by 
Landing and Martin.? 

[n the roentgenographic differential diag- 
nosis of gastric sarcomas, bezoars, hema- 
toma of the gastric wall, Menetrier's?* and 
Crohn's? diseases should be considered. 


S^RCOMA OF THE URINARY BLADDER 


Case vil. This 1 year and 10 month old male 
infant was admitted to the Children's Memorial 
Hospital with a history of dysuria, tenesmus 
and difficulty in starting urination for a period 
of 6 weeks. He was treated elsewhere for urinary 
tract Infection with an unknown antibiotic and 
circumcision was also done. 

On admission, the phvsical examination re- 
vealed rothing unusual. The urine showed 
microscopic hematuria. An irtravenous pyelo- 
gram demonstrated normal kidneys, but a 
filling defect at the base of the bladder was 
visualized (Fig. 5). Suprapubic cystostomy and 
electro-resection plus fulguration were done. 

The tumor increased in size and 3 months 
after operation roentgen-ray therapy was given 





Fic. 6. Case vir. Same patient as in Figure 5. Roent- 
genogram shows metastasis to the right humerus. 
Two fairly large metastatic nodules are seen 


within the right lung. 


without benefit. Six months after the operation 
a ureterosigmoidostomy was performed and this 
was followed by total cystectomy and pros- 
tatectomy. 

Terminally, metastases to the right humerus 
(Fig. 6), both distal femora and chest de- 
veloped. 

The child died 10 months after the first 
operation. No autopsy was obtained. 

Microscopic examination of the 
specimens revealed rhabdomyosarcoma of the 
bladder. 


surgical 


Comment. Sarcomas of the urinary blad- 
der are generally rare in all ages. Only a few 
are recorded in every large series of malig- 
nant tumors. Ít appears that bladder sar- 
comas are usually seen in very young or 





Case vir. Sarcoma of the urinary bladder. 


FIG. 5. 


There is a large, irregular and somewhat lobulated 
filling defect of the urinary bladder. There is 
trabeculation of the bladder wall. 


very old persons. In children, half of the re- 
ported cases were under 2 years of age.’ 
Almost all malignancies of the urinary 
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bladder are sarcomas—carcinomas being 
extremely rare. It is also said that exstro- 
phic bladder has predisposition for adeno- 
carcinomas. McIntosh and Worley?? found 
40 such cases, but the youngest of these 
patients was 21 years old. 

Rhabdomyosarcomas and myxosarcomas 
are the commonest types.? However, leio- 
myosarcomas, angiosarcoma, chondrosar- 
coma? and primary osteogenic sarcoma™ 
of the bladder are also reported. 

These are fast growing tumors with in- 
filtration and invasion of the neighboring 
tissues. Therefore, when first seen, cysto- 
scopically or at surgery, the exact origin of 
the tumor cannot be determined. Histologic 
differentiation may frequently be made, 
but many cases still cannot be definitely 
classified as far as the origin is concerned. 
Danckers ef a/.8 proposed to group such 
cases together as “sarcomas of the bladder 
neck, prostate and periprostatic tissues." 

The prognosis is very poor and these 
children die in a short time with metastases 
and urinary tract obstruction leading to 
infection and renal failure. Danckers e al.” 
found 5 cases of survival reported in the 
literature. Dargeon! mentions 2 other 
cases of sarcoma botryoides of the bladder 
with 6 years of survival. Hence, it seems 
worthy to use every effort in treating these 
children (surgically and by roentgen-ray 
therapy), although most of the time the 
results are discouraging. 


SUMMARY 


Seven cases of rare tumors in children 
are reported. The importance of being 
familiar with rare tumors is emphasized 
and attention 1s called to the fact that, al- 
though the outcome in these cases is most 
often fatal, the literature contains several 
examples of long term survival and even 
apparent cure. 


Levent, Sulun Sokak Nu. 27 
Istanbul, Turkey 
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THE ROENTGEN DIAGNOSIS OF ABDOMINAL 
MASSES IN CHILDREN* 


INTRAVENOUS UROGRAPHY VS. INFERIOR VENACAVAGRAPHY 
By ARTHUR S. TUCKER, MD. 


CLEVELAND, OHIO 


£g s roentgenographic approach to the 
diagnosis of abdominal masses has al- 
ways depended heavily upon the uro- 
graphic method.* In childhood, more masses 
occur in the kidney than in any other ab- 
dominal organ. The adrenal gland and 
allied components of the sympathetic sys- 
tem are the source of almost as many 
masses. The diagnosis of tumors of other 
tissues in a retroperitoneal location is fre- 
quently facilitated by the carrying out of 
intravenous urography. 

Only recently has another roentgeno- 
graphic method been found to be useful in 
the work-up of abdominal masses. Inferior 
venacavagrams have been determined to be 
helpful not only in arriving at a diagnosis 
but also in deciding upon method and 
course of therapy.* 


TECHNIQUES 


Evidence is accumulating to indicate 
that modern tri-iodinated contrast media 
may be injected in large doses without sig- 
nificant untoward sequelae." In infants, it 
has in many centers become common prac- 
tice to inject concentrated diatrizoate com- 
pounds (hypaque 50 per cent or renografin 
60) in doses of 2 to 4 ml. per kg. body 
weight.7:1? 

The concentrating power of the kidney of 
a newborn child is less than that of an older 
child or adult. Because maximum osmolar- 
ity is approximately half the figure en- 
countered in the urine of an adult, the 
density of the contrast medium excreted by 
the kidney during the first few days of life is 
not very great. Furthermore, there is in 
any young infant a low degree of contrast 


between solid and gas-containing regions 
of the abdomen, and the intestinal gas pat- — 
tern may render it very difficult to visualize 
the kidney collecting systems through the 
loops of bowel. For these reasons we avoid, 
whenever possible, carrying out intrave- 
nous urography during the first few weeks of 
life. If it is important to obtain information 
in the newborn period, however, we feel it 
justified to carry out an examination utiliz- 
ing concentrated diatrizoate in a dose of 2 
ml. per kg. (Fig. 1, £ and B). 

If the urogram does not produce suff- 
cient delineation of the urinary tract and 
more information is required concerning 
abdominal organs, we do not hesitate to 
carry out inferior venacavagraphy. Visual- 
ization of the inferior vena cava may or 
may not in itself be important. In either 
case, the procedure is a good method of ob- 
taining additional information ‘concerning 
the urinary tract. A large needle (prefera- 
bly 18 gauge) is inserted into a saphenous 
vein, and diatrizoate is injected. The intra- 
venous administration of diatrizoate for in- 
ferior venacavagraphy is the same as for 
intravenous urography, except in 2 re- 
spects: (1) the injection is given as rapidly 
as possible, preferably within 3 seconds; 
and (2) two injections are made Gos 
a total dose of double that used in intra- 
venous urography) and lateral and antero- 
posterior roentgenograms: of the abdomen 
are taken during the injection. These two 
views constitute the inferior venacava- 
gram. Following Hillman and Tristan’s 
recommendation,? we expose the lateral film 
first. By the time we change the roentgeno- 
graphic tube from lateral horizontal to 


* Presented at the Sixty-fifth Annual Meeting of the American Roentgen Ray Society, Minneapolis, Minnesota, September 29- 


October 2, 1964. 


From the Departments of Radiology, University Hospitals of Cleveland and Western Reserve University, Cleveland, Ohio, 
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lic. 1. (4 and B) Intravenous urograms made at 3 daysof age because of a right flank mass felt on physical 
examination n the newborn period. The right kidney is not clearly demarcated and does not excrete con- 
trast material. The left kidney has a normal appearance. The baby was given ginger ale after the inJection 
of contrast medium, and the roentgenograms show the stomach moderately distended with gas. 


overhead position (without moving the pa- 
tient from supine position), a minute or 
more has passed, and the anteroposterior 
roentgenogram includes a very satisfactory 
intravenous urogram (Fig. 2, Æ and Hy. 
Inferior venacavagraphy is thus a proce- 
dure which is supplementary to, not com- 
petitive with, intravenous urographv. 

Later roentgenograms may be obtained 
after the initial ones in the same fashion as 
ordinary urograms. 

Such an approach was utilized in the in- 
vestigation of zn infant admitted for hy- 
perbilirubinemia whose examination re- 
vealed a mass in the right flank and blood in 
the urine. Inasmuch as the intravenous 
urogram was inconclusive regarding an ab- 
normality of the right kidney (Fig. 3, Zand 
B) and a Wilms’ tumor remained a distinct 
possibility, inferior venacavagraphy was 
carried out. The latter procedure showed no 
deflection of the inferior vena cava from its 
normal course, but did more clearly deline- 


ate a deformity of the superior calyx of the 
right kidney (Fig. 4, 4 and B). The pa- 
tient’s blood loss was thought to be due to 
a retroperitoneal hematoma, and was 
treated by transfusion. The right upper 
quadrant mass gradually became 
prominent to palpation. A follow-up intra- 
venous urogram 4 months later showed the 
restoration of a normal position and ca- 
lyceal pattern in the right kidney. 


less 


EVALUATION OF OPERABILITY 


Another wav in which information ob. 
tained by inferior venacavagraphy supple- 
ments that acquired by intravenous urog- 
raphy is in the area of evaluation for 
therapy. Abdominal tumors, in general, are 
best managed primarily by surgerv, both 
for pathologic diagnosis and definitive 
treatment. Nevertheless, it is very helpful 
to the surgeon to know as much as possible 
about the nature of a given mass before he 
approaches it directly. Inferior venacavag- 
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raphy provides one additional piece of 1n- 
formation concerning resectability. A tu- 
mor in a patient whose inferior vena cava 1s 
blocked is not likelv to be readily resecta- 
ble, and the presence of such a block is an 
indication for the preoperative administra- 
tion of radiation therapy to the tumor. 
Such a course was followed in the case 
shown in Figures 5, 4 and B; and 6, 4 and 
B. After a central tumor dose of 2,300 rads 
was administered to the tumor by 2 mev. 
therapy and actinomycin D had been given 
intravenously, the patient was explored. 
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The kidney with its tumor was removed 
and was found to be a mesoblastic Wilms’ 
tumor. The inferior vena cava was filled 
with tumor thrombus which had invaded 
from the left renal vein. This tumor throm- 
bus was extracted. A follow-up inferior 
venacavagram one year later showed no 
evidence of recurrence of tumor in the vena 
cava. The child has remained clinically free 
of tumor I5 years. 

An example of a tumor showing no vena 
cava involvement is shown in Figures 7, 4 
and B: and 8, 4 and 5. 


Fic. 2. (4 and B) Normal inferior venacavagrams of the same patient shown in Figure 1, 4 and B. Both 


views reveal passage of contrast medium into lumbar collaterals anc 


| thence into the azygos system as well 


as delineating the direct course of the in ferior vena cava. The anteroposterior study again depicts excretion 


by a left kidney, none by the right. Laparotomy revealed a lar 


ge multicystic right kidney, which was re- 


moved. The right ureter was atretic, and there was no drainage path for the abnormal kidney. 





Fic. 3. (4 and B) Intravenous urograms at 8 days clearly delineate the collecting system of the left 
kidney but not of the right. 





Fic. 4. (4 and B) Inferior venacavagrams of the same patient shown in Figure 3, 4 and B, at 12 days reveal a 
normal course of the inferior vena cava. The examination better demonstrates caudal displacement of the 
right kidney, with irregularity of the superior calyx and flattening of the upper pole, than did intravenous 
urography. 
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ASSESSMENT OF INFERIOR 
VENACAVAGRAMS 

Filling of the ascending lumbar veins via 
collateral communications of the inferior 
vena cava frequently makes it difficult to 
ascertain whether the inferior vena cava is 
occluded or not. We carry out the proce- 
dure without anesthetizing the patient, 
which means that he is probably crying or 
straining rather than lying submissively on 
the roentgenographic table. It is very easy 
for him thus to increase his abdominal pres- 
sure to the point where blood (and contrast 
medium) does not flow into the inferior 
vena cava but passes into the lumbar veins. 
Such, we suspected, was the situation in 
Figure 9, Æ and B, which shows the inferior 


Fic. 5. (4 and B) Intravenous urograms of a ; 
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venacavagram in a child with a huge right 
abdominal mass. The right common iliac 
vein was displaced into a Z course, but 
showed a fairly large lumen on the antero- 
posterior roentgenogram. 

Not only did the examination make a 
decision as to operability difficult, it also 
presented us with a dilemma as to the na- 
ture of the tumor. Itis practically axiomat- 
ic that neither Wilms’ tumors nor neuro- 
blastomas cause a kidney to be completely 
nonfunctioning. Yet, neither on our inferior 
venacavagram nor on our follow-up uro- 
gram could we see any evidence of excretion 
by a right kidney (Fig. 10, Æ and B). 

Laparotomy revealed a huge unresecta- 
ble right abdominal mass extending across 





EX. 


vear old girl admitted because of hematuria. On 


physical examination a large firm mass was readily palpable in the left side of the abdomen. 





5, A and B. A, made 3 days after 
intravenous urography, shows displacement of the inferior vena cava by the tumor mass and complete ob- 


struction at the level of the second -umbar vertebra. Supervoltage radiation therapy and actinom ycin D 


lic. 6. (4 and B) Inferior venacavagrams of the patient shown in Figure 


were administered. The tumor was removed 17 days later, at which time a tumor thrombus filled the 
inferior vena cava and was also removed. B shows a follow-up study 1 year after surgery. There was no 
clinical or roentgenographic evidence of tumor present. 





tic. 7. C4 and B) Urograms of a § month asymptomatic female in whom a large right abdominal mass was 


felt on routine paysical examination by the child's pediatrician. The right kidney is displaced caudad, but 
it is uncertain whether the tumor arises in the adrenal or the liver. 
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the midline and involving the lymph nodes 
about the inferior vena cava and aorta. The 
patient was treated with supervoltage ir- 
radiation to a tumor dose of 2,500 rads and 
c-fluorouracil, without beneficial response. 
Five weeks after surgery she died. Autopsy 
disclosed the tumor to be a highly anaplas- 
tic carcinoma, perhaps having originated in 
the adrenal, which involved the kidnev and 
the liver. The tumor obstructed the right 
ureter but only narrowed and did not oc- 
clude the inferior vena cava. 

Another patient was transferred to Ba- 
bies and Childrens Hospital at the age of 2 
days because of a tremendous right ab- 
dominal mass. Venacavagrams showed no 
filling of the inferior vena cava, only collat- 
eral flow through the lumbar svstem (Fig. 
11, and 5). The anteroposterior roent- 
genogram also revealed much greater opaci- 
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fication of the left than the right side of the 
abdomen, suggesting that the mass in the 
right side was largely avascular. Urograms 
(Fig. 11, C and D) following the inferior 
venacavagraphy confirmed this impression 
and revealed the right kidney to be func- 
tioning well although displaced into the left 
side of the abdomen. 

Obviously, the mass arose from a retro- 
peritoneal location. It was our impression 
that the inferior vena cava likely was not 
visualized, not so much because of occlu- 
sion, but simply because of mechanical 
pressure by the huge tumor. Our thoughts 
were confirmed at laparotomy, at which the 
inferior vena cava lumen was found to be 
compressed but not blocked. The mass ap- 
peared cystic and was attached to the 
caudate lobe of the liver, immediately be- 
neath the right hemidiaphragm, but had 


Fic. 8. (4 and B) Inferior venacavagrams of the same patient shown in Figure 7, 4 and B. There is slight 
deflection of the course of the inferior vena cava by the right upper quadrant mass, but no evidence of 
invasion of its lumen. At operation, a large neuroblastoma involving the right lobe of the liver was found 


and removed. 
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lic. 9. (ard B) Inferior venacavagrams of this 13 month female were not very satisfactory because we were 


unable to inject a very large bolus into the child's saphenous vein. The right common iliac vein is displaced 


3 


accordion-Iike. The lateral view shows better filling of the lumbar veins than of the inferior vena cava, but 
the reverse 1s the case in the anteroposterior view. The latter shows a metastatic tumor nodule in the base 


of the left lung. 


displaced the right-sided abdominal organs 
into the left side or the abdomen. It was 
readily resected and removed iy toto. The 
right kidney and adrenal were normal, and 
were easily returned to their normal bed 
after removal of the tumor. The pathologic 
diagnosis of the specimen was cystic em- 
bryonal mesonephroma of adrenal origin. 

Other authors, interested in injecting 
larger boluses of contrast medium and 
avoiding possible errors in interpretation of 
inferior venacavagrams, have advocated 
injecting both femoral veins at once.? We 
have not used this technique because of the 
additional effort and time it involves. That 
we perhaps should do so is suggested by our 
experience with a 2 vear old child with a 
Wilms’ tumor (Fig. 12, 4 and B). Our ini- 
tial inferior venacavagram, filled from the 
left femoral vein, showed a large collateral 
lumbar circulation (Fig. 13 4), and we in- 


terpreted it to indicate inferior vena cava 
block by tumor. Accordingly, the child was 
given actinomycin D and preoperative ir- 
radiation to a tumor dose of 2,250 rads in 
9 days. Under this therapy the tumor mass 
shrank perceptibly, and exploratory lapa- 
rotomy was carried out. Before the opera- 
tion, however, inferior venacavagraphy was 
performed from the right femoral vein, and 
this showed no indication of an obstruction 
(Fig. 13 B). It seems unlikely that the 
therapy would have dissolved a tumor 
thrombus within the inferior vena cava in 
the 9 dav interval. We must conclude that 
we erred in interpreting inferior vena cava 
block in the first instance. 


PITFALLS IN DIAGNOSIS 


Hemihypertrophy of the limbs has been 
found sometimes to be associated with the 
presence of abdominal masses.! If a child 
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has a larger arm and leg on one side of the 
body than the other, it is wise to be on the 
lookout for abnormalities elsewhere. We 
have had 2 patients with hemihypertrophy 
who had abdominal tumors, one a neuro- 
blastoma, the other a Wilms’ tumor. The 
disparity in size of the limbs is very obvious 
in the roentgenograms of the latter patient 
(Fig. 14, 4 and B). The child had been 
thoroughly studied in the newborn period, 
and an intravenous urogram was considered 
to show a “normally functioning upper uri- 
nary system. However, the kidneys appear a 
little larger than normal" (Fig. 15, £ and 


B) 


With that remark the opportunity for 
making the diagnosis passed. The child’s 


health remained generally good for 19 
months, after which time she was operated 
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upon for repair of an umbilical hernia. At 
surgery retroperitoneal masses were felt. 
Postoperatively, intravenous urography 
was carried out, which showed such severe 
displacement of the collecting system of the 
left kidney that, had we not known the kid- 
ney originally was in normal position, we 
might have assumed it was congenitally 
ectopic (Fig. 16, Z and B). Another opera- 
tion was carried out, and the left kid- 
ney was found to contain a very large 
Wilms’ tumor. It was removed, and the pa- 
tient was given radiation therapy. Just 
after her third birthday the patient suc- 
cumbed, not to the tumor in the abdomen 
(autopsy revealed no abnormal growth in 
the abdomen) but to extensive metastases 
throughout the chest. 

Another child, aged 23 vears, was seen in 


© 





l'1G. 10. (4 and B) Anteroposterior and lateral roentgenograms made 10 minutes after the second inferior 
vena cava injection of the patient shown in Figure 9, 4 and B reveal a rather large left kidney and no 


excretory function on the right, 


Fic. 11. (Æ and B) Inferior venacavagrams of a 2 day male with a huge right abdominal mass show no filling 
of the inferior vena cava but only the collateral circulation, which we atrributed to the tremendous size of 
the mass. 








hic. 11. (C and D) Follow-up roentgenograms show the right kidney displaced into the left side of the 
abdomen, projected on the anteroposterior roentgenogram to the left of the left kidney. In D an arrow 
points to the pelvis of the displaced right kidney. While the left side of the abdomen became denser follow 
ing the intravenous injection, the right side remained unopacified except for a strand of tissue across its 
middle. This appearance was explained upon removal of the tumor, the mass being largely cystic but hav- 
ing vascularized septa which corresponded to the location of the strand in the roentgenograms. 


© = © 


Fic. 12. (4 and B) Intravenous urograms of a 2 year old child whose parents had noted abdominal 
swelling for 2 months but who otherwise had remained well. 








Fic. 13. (Æ and B) Inferior venacavagrams injected from (4) left femoral vein 2 days after the urograms in 
Figure 12, Æ and B, and (B) right femoral vein 11 days after the urograms. In Æ the patient is rotated 
slightly to the left. B shows better than Figure 12, Æ and B the faint but rather extensive calcification in 
the tumor of the right kidney. The kidney was removed. Histologic examination confirmed the impression 
of Wilms' tumor. 





Fic. 14. (4 and B) Anteroposterior roentgenograms of the limbs of 2 year old female whose left arm 
and leg are obviously much larger than her right. 





Fic. 15. (4 and B) Intravenous urograms of the same patient shown in Figure 14, 4 and B in the 
newborn period. 





Fic. 16. (4 and B) Same patient as shown in Figures 14, 4 and B; and 15, 4 and B. A huge left abdominal 
mass is present at 19 months, producing a displacement of the left kidney collecting system suggesting an 
extrinsic tumor. Operation, however, revealed the tumor to be a typical Wilms', with a preponderance of 
nephroblastic elements. 
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Fic. 17. (4 and B) Roentgenograms made elsewhere of a 23 year old female with a fever. The 3 minute 
urogram (4) shows excretion by the left kidney but not by the right, which is enlarged. A retrograde pyelo- 
gram (B), made immediately, showed the collecting system of the right kidney to be severely distorted by a 
tumor mass. Examination of the surgical specimen revealed it to be a Wilms' tumor. Although no pyelog- 
raphy was carried out on the left, the collecting system of the left kidney is readily visualized in B because 
of the prior intravenous urography, and a 2 cm. tumor is present in its mid-portion. (Roentgenograms by 
courtesy of Dr. R. A. Havill, Trumbull Memorial Hospital, Warren, Ohio.) 
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Fic. 18. Urograms made (4) 1 month and (B) 10 months after the studies in Figure 17, 4 and B. The 
tumor in the left kidney has increased manyfold in size. 


another hospital because of fever. An intra- 
venous urogram and retrograde pyelogram 
there showed a large tumor mass distorting 
the right kidney (Fig. 17, £ and B), and it 
was removed. When the hyperpyrexia con- 
tinued postoperatively, the patient was 
transterred to Babies and Childrens Hospi- 
tal. On our urogram a mass lesion was 
found in the remaining kidney (Fig. 18 4), 
which had been present on the original 
study. One needs ever to be on constant 
lookout for more than one lesion in a pa- 
tient. Radiologists should keep in mind 
that Wilms’ tumors have been found to be 
bilateral in 3.6 per cent of reported cases,!” 
and surgeons should be urged, whether the 
roentgenograms suggest a lesion in both 
kidneys or not, to explore both kidneys 
every time in order to avoid falling into this 
CITOT., 

We studied our patient with cineroent- 
genographic inferior venacavagraphv and 
right selective angiocardiographv, and 
found tumor thrombus filling the inferior 
vena cava and bulging into the right 
atrium. In spite of actinomycin D treat- 
ment, the tumor in the left kidney con- 
tinued to enlarge (Fig. 18 B), pulmonary 


metastases appeared, and the patient died 
| vear after we first saw her. 


CONCLUSION 


Diatrizoate compounds are relativeh 
sate and effective for intravenous injection 
in the evaluation of abdominal masses in 
children. The technique of inferior vena- 
cavagraphy is described, which provides 
information supplementary to that ob- 
tained by intravenous urography. It aids 
the management of tumors by furnishing 
information regarding resectability prior to 
surgery. 

Pitfalls in interpretation of inferior vena- 
cavagrams and in management of tumors 
are discussed. Examples are given of two 
rare conditions, hemihypertrophy of the 
limbs and bilateral kidney involvement, 
which may occur with Wilms' tumors. 
University Hospitals 
University Circle 
Cleveland, Ohio 44106 
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spiration and encouragement received from Dr. 
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clinical material and the preparation of the 
manuscript. 
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IHE DUCTUS BUMP* 
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NEWBORN INFANTS 
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N UNUSUAL appearingleft mediastinal 
mass has been noted in chest roent- 
genograms of newborn infants. Though the 
patients presented sufficient clinical find- 
ings, usually of mild respiratory distress, to 
warrant roentgen study, a// subsequently 
proved to be free of cardiac or pulmonary 
disease; the mass disappeared on serial 
roentgenograms. We believe the mass to be 
a reflection of neonatal adjustment to ex- 
trauterine life and to be the ductus arterio- 
sus, patent and functioning, in the first 24 
bours of life. 
All patients noted to have the mass, 
herein termed the “ductus bump,” were 


studied initially between 6 and 18 hours of 


life; all were full term, with a slight predi- 
lection for males. All infants had birth Ap- 
gar scores of over 5 indicating a lack of se- 
vere respiratory distress (10 would repre- 
sent a lack of any complication; 1 or 2 
would be a virtuallv dead infant). 

The mass, seen to the left of the midline 
projecting from the mediastinum in fron- 
tal views (Fig. 1, 2, and 3/7) could in no case 
be seen on lateral roentgenograms and did 
not indent the esophagus (Fig. 35). It uni- 
formly disappeared on serial frontal roent- 
genograms at 36, 48 and 72 hours of age. 

The benign course, the subsequent ab- 
sence of cardiac or pulmonary disease, the 
time of discovery of the mass plus its loca- 
tion and rapid disappearance led to the con- 
clusion that the mass was vascular and that 
the changing hemodynamics of the first 
hours and days of life produced it and 
caused its regression. Only the ductus ar- 
teriosus is so located, so large at birth, and 


* Presented at the Sixty-fifth Annual Meeting of the American Roentgen Ray Society, 


October 2, 1964. 


From the Departments of Radiology and Pediatrics, College of Physicians and Surgeons, 


Columbia Presbyterian Medical Center, New Y ork, Ner York. 





FIG. 1. A 3,200 gm. male infant with mild respira- 
tory distress and pulmonic area systolic murmur 
heard at 18 hours of age. Note prominent ductus 
bulge that disappeared the next day. 


undergoes such rapid alteration in size, 
function, pressures and flow at this time of 
extrauterine life. 


HEMODYNAMIC ADAPTATION 
UTERINE LIFE 


TO EXTRA- 


In recent years, there have been many 
studies, both in animals?*??9 and hu. 
mans, 1,4,6,7,10—13, 8,20, 22, 23,26, 28—32 36.37 detailing 
the cardisbulinott ry status of the fetus and 
the changes required to permit extrauterine 
lite. The work of Dawes*!2 and his col- 
laborators is outstanding. 

The fetus lives in an environment de. 
signed to give maximum flow to the or- 
gan of fetal respiration and elimination, 
1.e., the placenta. Oxvgenated blood returns 
to the fetus from the placenta via the um- 
bilical veins, mixing with fetal venous re- 
turn. Right. to-left atrial shunts through 
the foramen ovale and right- to-left arterial 


Minneapolis, Minnesota, September 29- 


Columbia University, The Babies Hospital, 


t This study was completed while a scholar in Radiological Research of the James Picker Foundation. 
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FIG. 2. A 2,900 gm. male infant with mild respira- 
tory distress. At the age of 16 hours, a ductus 
bump density is seen in the left mediastinum. 


shunts from the pulmonary artery through 
the ductus arteriosus to the aorta largely 
bypass the lungs and direct oxvgenated 
blood to the fetal systemic circulation. 

The lungs, though largely bypassed, do 
receive blood. Their small flow has been 
studied extensively. The intrapulmonary 
arteries and arterioles! have thick muscular 
walls and small lumens. This produces a 
high intrapulmonary vascular resistance; 
part of their small lumen diameter is pro- 
duced by the contraction of fetal pulmo- 
nary arteries in the relatively low oxygen 
content of retal pulmonary arterial flow.” 
The Argh resistance to such pulmonary 
How preferentially shunts blood through 
the ductus to the aorta; the systemic ar- 
terial circulation 1s at a lower pressure than 
the pulmonary circuit. The blood that does 
go through the lung, circulating in the walls 
of the alveoli, bypasses the myriad small 
alveolar capillaries that will open with 
aeration of the lung.**?* The fetal pul- 
monary arterioles join pulmonary veins 
through virtually direct arteriovenous 
shunts. Thus, there are right-to-left intra- 
and extra-pulmonary shunts; these com- 
bine with the atrial right-to-left shunts to 
return oxygenated placental blood to the 
aorta, a low pressure system with /ow pla- 
cental resistance.?? With birth there must 
be a transition stage before the adult circu- 
latory pattern 1s attained. Summarized, the 
adult circulation is a Aigh pressure systemic 


SEPTEMBER, 1965 


circulation and /ow pressure pulmonary 
lesser circuit. The low resistance of the 
placenta 1s replaced by increased tone in the 
arterioles and capillaries of the systemic 
circulation. The atrial and ductal shunts 
having closed in the adult, the Aigh pul- 
monary resistance has disappeared follow- 
ing birth. Pulmonary arterioles have lost 
their thick wall, small lumen charac- 
829 pulmonary capillaries of huge 
capacity bridge the arteriolar-venule level. 
The adult emerges as an organism with the 
organ of respiration (the lung) again a low 
pressure circuit with low resistance. 
The infant in the first hours and days of 
lite isin a middle world. Although deprived 
of placenta, the shunts that drained and 





HIG: %: 
tory distress. (7) The mediastinal density is maxi- 
mal at 18 hours of age. (B) Esophagram done at 
2 days of age shows no indentation; the mass is 
virtually gone. 


A 3,100 gm. male infant with mild respira- 
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supplied that organ persist,!:15:20,26,30,31,32,36 
and although the lungs are expanded, the 
small arterioles retain high tone and resis- 
tance. 

During this period of falling pulmonarv 
pressures, ductal shunting continues; it 
may be right-to-left in the early hours. 
With each hour, aortic mean and diastolic 
pressures approach pulmonary levels. This 
leads to bidirectional and left-to-right 
shunting. Catheterization of infants dur- 
ing this first day of life, 19539,3532 ag well as 
a smaller number of angiocardiographic 
cine-studies,?: 7:20 
ductal shunts of differing magnitude and 
direction. By the end of the first day, right- 
to-left ductal flow has virtually ceased but 
appreciable left-to-right flow continues. By 
3 davs the shunt is less and by 7 davs vir- 
tually ended. Anatomic closure does not 
occur for several weeks.’ 

The ductus has the capability, even 
when deprived of nerve supply," to con- 
tract in the presence of richly oxygenated 
blood and to dilate in anoxia;** large ductal 
shunts thus occur in anoxic states??? At 
this time, careful auscultation of the pul- 
monary area in normal infants reveals a 
majority to have a systolic murmur,’ the 
"ductus flow murmur"; this is regarded as 
indicative of the patent ductus with still 
existent left-to-right flow. Thus, the ductus 
reacts in the opposite fashion to the intra- 
pulmonary arteries; the latter dilate while 
the ductus contracts in rich oxygenated en- 
vironment. Were this not to occur after 
birth, pulmonary hypertension, normal in 
the fetus, would persist. 

Mean pulmonary artery pressures!??? are 
approximately equal or even higher than 


mean aortic pressures in the first hours of 


life; the pulmonary artery diastolic pres- 
sures are often higher than aortic diastolic 
levels even where mean values are equal. Bv 
day 2, aortic pressures are slowly rising and 
pulmonary pressures rapidly dropping; by 
day 3 right sided pressures are near adult 
levels, approximately one-quarter to one- 
third of fetal normals. Left sided svstemic 
pressures take much longer to rise to adult 
levels. 


confirm the presence of 
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at 8 


a large ductus was ligated; 


[n infancy 
vears of age the ductal infundibulum persists, pro- 
ducing a mediastinal bulge below the aortic arch. 


Fic. 4. 


ANATOMIC CONSIDERATIONS OF 
DUCTUS ARTERIOSUS 


THE 


The ductus arteriosus*? is a large muscu- 
lar tube connecting the pulmonary artery 
(near the origin of the left pulmonary ar- 
tery) with the aorta, joining it on the ven- 
trolateral aspect of the descending aorta. 
In the adult with a still patent ductus,'? 
this ductus-aortic juncture may be seen on 
conventional chest roentgenograms; it then 
presents as a bulge of the mediastinum, 
mimicking a large aortic arch but is actu- 
ally the ductus displacing the mediastinal 
pleura laterally just below the true arch. 
This may occasionally be seen in children 
even after ductal division (Fig. 4). The 
adult aortic arch and descending aorta pro- 


ject to the left of the mediastinum on fron- 


tal chest roentgenograms; senile “uncoiling 
of the aorta" accentuates this. 

The infant aorta 1s not usually visible on 
frontal chest roentgenograms;its arch is hid- 
den within the mediastinum.7:5:10.20,21,27,34,35 
The heart with the high right sided pres- 
sures shows right ventricular relative dila- 
tation and prominence; thus the heart is 
rotated clockwise, and, in so doing, rotates 
the aorta mediallv. This explains the rela- 
tive prominence at this time of the pulmo- 
nary artery segment and right ventricular 
outflow tract. The ductus, directed toward 
the ventrolateral aspect of the descending 
aorta, courses posteriorly and slightly 
medially. This is the opposite of its course in 
adults where it inserts laterally to the 
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Fic. 5. (4) Left atrial injection via umbilical vein 
catheter in a noncardiac trisomy 21 newborn. The 
opacified aortic arch and descending aorta are 


medial to the ductus bulge. The arrows indicate 
the lateral aortic border. (B) Several frames later, 
the ductus, densely opacified, is seen. Cine-study 
shows diastolic dilution from the higher end dia- 
stolic pressures in the pulmonary artery. Systolic 
flow was left-to-right from the aorta. The 
points to the patent ductus arteriosus. 


arrow 


mediastinum, producing the “‘infundibular 
sign" of the ductus noted by Jónsson and 
Saltzman.'® 

For these reasons, we believe that there is 
good basis for our interpretation of the mass 
seen in the first day of life as being the duc- 
tus arteriosus. It is also apparent that the 
main pulmonary artery forms virtually 
straight line communication with the duc- 
tus and may contribute to the bump. With 
lowering of pulmonary vascular resistance 
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and increased oxygenation, there are multi- 
ple forces set in play to dilate the pulmo- 
nary vessels and constrict the ductus; first 
the flow reverses, then it drops. This func- 
tional closure precedes by weeks anatomic 
closure; the latter normally follows ductal 
intimal roughening and final thrombosis.*?? 


ANGIOCARDIOGRAPHIC STUDIES OF 
DUCTUS ARTERIOSUS 


CINE- 


Observations of fetal and newborn cine- 
angiocardiograms in animals and humans 
are in good agreement with the studies re- 
ferred to.? 720 

Contrast studies have been done both via 
the umbilical vein and umbilical artery. 
The vein gives access to the left atrium via 
the ductus venosus, right atrium and fora- 
men ovale. The artery can direct contrast 
agent to the ductus with injection in the 
aorta at its aortic end, or even with the 
catheter in the ductus or pulmonary artery 
via the ductus.^^"* Recent studies with 
such routes utilized in newborns? have 
unfortunately omitted roentgen examina- 
tion, utilizing only catheterization data. 
Since our patients with the ductus bump 
have not had such cine-studies, we were 
able to correlate the plain roentgenographic 
findings with the cire-studies done on nor- 
mal (though trisomy 21) newborn infants 
by Burnard and James.’ When the injection 
is made in the left atrium, (Fig. 5, Æ and B) 
the aorta fills clearly, showing the medial 
location of the arch and descending por- 
tion. Adjacent to it is the ductal mass. The 
ductus fills during systole with aortic con- 
trast agent; in diastole, higher pulmonary 
diastolic levels cause dilution. Burnard and 
James’ noted the mass of the ductus to be 
denser than that of the aorta, indicating its 
greater depth. They observed the bidirec- 
tional flow and concluded that the mass 
was the ductus. Aortic injections on another 
infant (Fig. 64) filled the mass readily, with 
the lateral view (Fig. 64) showing the duc- 
tus and its ded continuation with the 
main pulmonary artery. 

The case then for the ductus bump actu- 
ally being the ductus is, at present, circum- 
stantial. Until it is possible to perform cine- 
and catheterization studies on those pa- 
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tients with the bump in the first hours of 
life, it is likely to remain so. 


THE DUCTUS BUMP IN AIRBLOCK OF THE 
NEWBORN (PNEUMOMEDIASTINUM) 


Given impetus by the beautifully con- 
ceived studies of the Macklins” on 
interstitial emphysema-pneumomediasti- 
num-pneumothorax as signs of “‘airblock,” 
there have been many clinical studies relat- 
ing this to pneumomediastinum in the 
newborn.? 8:29:15: 16,17,19, 21, 25,33 

Pneumomediastinum at birth, with or 
without pneumothorax, is generally benign 
in outcome and self-limited in course. 
Either aspiration with the development of 
endobronchial obstruction leads to ball- 
valve air trapping, rupture and leakage or 
uneven expansion of the lung at birth ;° has 
shearing forces develop leading to alveolar 
rupture and air leak. 

Such interstitial air leaks back along 
arterial and venous sheaths to the medias- 
anum where they accumulate as pneumo- 
mediastinum. If enough pressure develops, 
the air breaks through the mediastinal 
pleura, producing unilateral or bilateral 
pneumothorax (Fig. 74 and 84). The 
mediastinal air, though impressive on 
roentgenograms, rarelv causes cardiac tam- 
ponade in the newborn infant and rarely 
leaks to the neck or below the diaphragm.? 
Presumably this reflects pressure levels of 
insufficient degree to produce generalized 
subcutaneous emphysema. 

The mediastinal air, within this semi- 
closed space, forces the main pulmonary 
artery downward (Fig. 7, B and C) into a 
more direct course with the ductus. In addi- 
tion, the intrapulmonary vessels are com- 
pressed by air in their vascular sheaths. It 
is, therefore, not surprising that the largest 
ductus bumps have been seen in airblock 
patients (Fig. 7, 4 and B). 

Once again, catheterization and cine- 
studies are lacking; this reflects both the 
benign course of airblock patients, in 
general, and the only recent trend to such 
use of umbilical vessels. The lack of serious 
sequelae in most patients and their well 
being while showing dramatic pneumo- 
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Fic. 6. (4) Frontal aortic injection via umbilical 
artery catheter shows ductal filling. Left arrow 
points to aorta, right arrow to patent ductus 
arteriosus. (B) Lateral study shows direct flow 
from aorta to ductus to main pulmonary artery. 
Note the almost straight line relation of the ductus 
and pulmonary artery. Left lateral arrow indicates 
the aorta, left central arrow the patent ductus 
arteriosus, right central arrow the main pulmonary 
artery, and right lateral arrow the pulmonary vein. 


mediastinum on roentgen studies suggest 
that there are probably no serious altera- 
tions in pressure relationships between pul- 
monary and aortic circuits. 
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DUCTUS BUMP BE CONSIDERED 
NORMAL? 


CAN THE 

Our patients all are alive and well with- 
out any cardiac or pulmonary disease. This 
fact, plus the studies reterred to, leads us to 
conclude that we are viewing a physiologic, 
i.e., a nonpathologic, mass; in this regard, it 
is normal." Yet, surveys of large numbers 
of chest roentgenograms in normal newborn 
infants, 7:!9-14.20,24,27,34,35 ag well as detailed 
pediatric chest roentgen interpretations," 
fail to include the ductus bump; usually 
studies have centered on content of aera- 
tion and pulmonary densities. Little atten- 
tion has been related to cardiac findings and 
pulmonary vascular changes.’ The role of 
the thymus in making up the newborn 
mediastinal “‘cardiothymic image” has been 
strongly challenged’ by those who feel that 
the heart is the predominant part at this age. 

We would add the ductus bump to the 
range of normal at the age of birth to 1 to 2 
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Fic. 7. (4) Airblock. Newborn with tachyp- 
nea and mild retraction. Pneumomediasti- 
num, bilateral pneumothorax and ductus 
bump are seen. (5) Lateral study shows 
downward displacement of main pulmonary 
artery by loculated mediastinal air. (C) At 4 
days of age the ductus bulge is gone al- 
though some air persists in the mediastinum. 


days. Its role in “‘airblock” findings could 
also be regarded as “normal,” reflecting 
mechanical changes in orientation of the 
pulmonary artery and ductus. 
Unexplained by these observations is the 
rarity of the ductus bump. Although 15 
good cases and a larger number of ques- 
tionable examples have been found in 2 
vears of study, this constitutes a very small 
percentage of the total number of chest 
roentgenograms seen in the newborn. It has 
been noted that the vast majority of chest 
roentgenograms of newborn infants at 
Babies Hospital are of premature infants, 
contrasted with the full term status of duc- 
tus bump cases. Perhaps this lack of ductus 
bumps in premature cases with respiratory 
distress relates to 77 utero premature ductus 
contraction;*?* such contraction has been 
observed much more commonly in post- 
mortem examinations of premature infants 
dying of respiratory distress than in com- 
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parably studied full term infants. 

Finally, chest roentgenograms taken 
later than the first day of life will have the 
disadvantage of having missed the period 
when the pressures and shunts would reveal 
the ductus bump. 


SUMMARY 

The ductus arteriosus may appear as a 
left mediastinal mass, the “ductus bump," 
on chest roentgenograms of the newborn in- 
fant. “Airblock” (pneumomediastinum) ac- 
centuates the findings. The current knowl- 
edge of the first day of life hemodynamic 
adjustments is reviewed, including cathe- 
terization and cine-angiographic studies. 
These lead to the conclusion that the ductus 
bump is a “normal” mass, transient and 
physiologic, presenting on chest roentgeno- 
gram of infants in the first day of life. 
Walter E. Berdon, M.D. 
Department of Radiology 
The Babies Hospital 
Columbia Presbyterian Medical Center 
Broadway and 167th Street 


New York, New York 
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(4) Full term newborn with abdominal 
distention at 8 hours of age. Survey study 
shows unsuspected airblock with left pneumo- 
thorax. ( 5) One-half hour later a large bulge 
of the ductus is seen in the left mediastinum; 
the pneumothorax rapidly cleared. (C) The 
next day, the ductus is no longer seen. The 
abdominal distention and respiratory signs 
have cleared. 


REFERENCES 


ApaMs, F. H., and Linn, J. Physiologic studies 
on cardiovascular status of normal newborn 
infants (with special reference to ductus 
arteriosus). Pediatrics, 1957, 79, 431—437. 

ARATA, J. E., and McEacuern, C. G. Pneumo- 
mediastinum in newborn: report of three cases. 
Dis. Chest, 1954, 20, 229—234. 

Bancrav, A. E., FRANKLIN, K. J., and PRICHARD, 
M. M. L. The Foetal Circulation. Charles C 
Thomas, Publisher, Springfield, Ill., 1945. 

Bianco, W. A., and Nopor, A. Anatomical 
study of circulatory adjustment at birth: 
normal and dilated ductus. 4.M.4. Am. `T. 
Dis. Child., 1957, 94, $33-534. 

Born, G. V. F., Dawes, G. S., Mort, J. C., and 
WipDbicoMBE, J. G. Changes in the Heart and 
Lungs at Birth. Cold Spring Harbor Sym- 
posia on Quan. Biology. Volume XIX, 1954, 
pp. 102-108. 

Burnarb, E. D. Murmur from ductus arteriosus 
in newborn baby. Brit. M. Y., 1958, 7, 806-810. 

BunNaRD, E. D., and James, L. S. Cardiac 
silhouette in newborn infants: cinematographic 
study of normal range. Pediatrics, 1961 


—135.—^?5r 
713-725. 


>= 
89 574.9 


) 


. Carrey, J. Pediatric X-ray Diagnosis. Fourth 


edition. Year Book Publishers, Chicago, 1961. 
CHasLER, C. N. Pneumothorax and pneumo- 


IO. 


13. 


14. 


16. 


15. 


18. 


20. 


21. 


22. 


23. 


Walter E. Berdon, David H. 


mediastinum in newborn. Am. J. ROENT- 
GENOL, Rap. TnuHEgRAPY & Nuciear MED., 
1964, 97, 550-559. 

Cuernick, V., and Avery, M. E. Spontaneous 
alveolar rupture at birth. Pediatrics, 1963, 32, 
816—824. 


. Crvin, W. H., and Epwarps, J. E. Postnatal 


structural changes in intrapulmonary arteries 
and arterioles. Arch. Path., 1951, 5r, 192-200. 


. Dawes, G. S. Changes in circulation at birth. 


Brit. M. Buil., 1961, 77, 148-153. 

EMMANOUILIDES, G. C., Moss, A. J., Durrig, 
E. R., and Apams, F. G. Pulmonary artery 
pressure changes in human newborn infants 
from birth to three days of age. 7. Pediat., 
1964, 05, 327-333- 

FARRELL, J. T., Jr. Roentgen appearance of 
chest of new-born infant. AM. J. ROENTGENOL. 
& Rap. THERAPY, 1950, 24, 140-146. 


. Hearn, F., and WILDER, T. S, Pneumomediasti- 


num in newborn infant. F. Pediat., 1949, 34, 
325-330. 

Howie, V. M., and WEED, A. S. Spontaneous 
pneumothorax in first ten days of life. 7. 
Pediat., 1957, 50, 6-15. 

Hurwirz, S., and GzazENuoop, H. Pneumo- 
thorax and pneumomediastinum in newborn 
infant. 7. Pediat., 1954, 45, 437-442. 

Jóusson, G., and Satraasan, G. F. Infundibulum 
of patent ductus arteriosus: diagnostic sign of 
conventional roentgenograms. Acta radiol., 
1952, 36, 8-16. 


. Keerre, E. J., and Jones, C. F. Pneumomedi- 


astinum in newborn: report of case. Radiology, 
1951, 50, 567—570. 

Lax», J., and Wece.ius, C. Human fetal circu- 
lation: changes in the cardiovascular system 
and disturbances in the postnatal closure of 
the foramen ovale and ductus arteriosus. Cold 
Spring Harbor Symposia on Quan. Biol. 
Volume XIX, 1954, pp. 109-125. 

Lyon, T. A., Jr. Pneumomediastinum in new- 
born. Radiol Clin. North America, 1963, r, 
51—59. 

Mackin, C. C. Transport of air along sheaths 
of pulmonic blood vessels from alveoli to 
mediastinum: clinical implication. Arch. Int. 
Med., 1939, 64, 913-926. 

MackLIN, M. T., and Mackuns, C. C. Malig- 
nant interstitial emphysema of lungs and 
mediastinum as important occult complica- 
tion in many respiratory diseases and other 
conditions: interpretation of clinical literature 


Baker and L. Stanley James 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


Sr 


32. 


33- 


34- 


35. 
36. 


37- 


SEPTEMBER, 1965 


in light of laboratory experiment. Medicine, 
1944, 23, 281—358. 

Martin, J. F., and Frrepext, H. L. Roentgen 
findings in atelectasis of newborn with special 
reference to changes in cardiac silhouette. 
Am. J. RogNTGENOL., Rap. TuxnAPY & Nu- 
CLEAR MED., 1952, 67, 905-923. 

Mose zy, J. E. Loculated pneumomediastinum 
in newborn: thymic "spinnaker sail" sign. 
Radiology, 1960, 75, 788—790. 

Moss, A. J., EwMANoUuiLIDES, G., and Durrir, 
E. R., Jr. Closure of ductus arteriosus in new- 
born infants. Pediatrics, 1963, 32, 25—30. 

NapsLHaFT, J., and Erus, K. Roentgen ap- 
pearances of lungs in 1,000 apparently normal 
full term newborn infants. Am. J. ROENT- 
GENOL, Rap, TugRAPY & Nuciear MED, 
1957, 78, 440-443. 

RzvNorps, S. R. M. Circulatory adaptations to 
birth and their clinical implications. 4m. 7. 
Obst. C9. Gynec., 1955, 70, 148—161. 

RxvNorps, S. R. M. Fetal and neonatal pul- 
monary vasculature in guinea pig in relation to 
hemodynamic changes at birth. 4m. 7. Anat., 
1956, 98, 97-127. 

Rowe, R. D., and James, L. S. Normal pul- 
monary arterial pressure during first year of 
life. 7. Pediat., 1957, 51, 1—4. 

Ruporeg, A. M., Aurp, P. A. M., GOLINKO, 
R. J., and PauL, M. H. Pulmonary vascular 
adjustments in neonatal period. Pediatrics, 
1961, 28, 28—34. 

RuporrH, A. M., Drorsauou, J. E, AULD, 
P. A. M., RuporpenH, A. J., Napas, A. S, 
SMrTH, C. A., and Husse tt, J. P. Studies on 
circulation in neonatal period: circulation in 
respiratory distress syndrome. Pediatrics, 
1961, 27, 551—566. 

SALMON, G. W., Forges, G. B., and Daven- 
PORT, H. Airblock in newborn infant. 7. 
Pediat., 1947, 30, 260—283. 

SoLrs-ConEeN, L., and Bmucxk, S. Roentgen 
examination of chest of 500 newborn infants 
for pathology other than enlarged thymus. 
Radiology, 1934, 23, 173-179. 

STEINER, R. E. Radiology of respiratory distress 
in new-born. Brit. Y. Radiol., 1954, 27, 491-499. 

STRANG, L. B., and MacLzisg, M. H. Ventila- 
tory failure and right-to-left shunt in newborn 
infants with respiratory distress. Pediatrics, 
1961, 28, 17-27. 

Wirsow, R. R. Post-mortem observations on 
contraction of human ductus arteriosus. Brit. 
M. F., 1958, 7, 810-812. 





VoL. 95, No. 1 


CONTROLLED PULMONARY ROENTGENOGRAPHIC 
EXPOSURES IN NEWBORN INFANTS* 


By A. EDWARD O'HARA, M.D.,t JOHN D. WALLACE, A.B.,t and R. E. NERLINGERS 


PHILADELPHIA, PENNSYLVANIA 


ADGETRY is the handmaiden of the 
radiologist and as a result we all have 
to keep an active interest in this field. At 
times, our work can be made easier or its 
quality improved by the addition of a new 
piece of equipment or circuitry. 
Numerous mistakes in proper interpre- 
tation of chest roentgenograms of infants 
are directly due to faulty inspiratory tech- 
niques. In an attempt to obtain consistent 
roentgenograms in full or nearly full in- 
spiration, one will see the pediatric tech- 
nician tightly clutching the exposure but- 
ton and going through all kinds of motion 
keeping time with the infant's or child's 
breathing. Finally, after some time of do- 
ing her "specialty dance," the exposure is 
made and, frequently, on viewing the final 
roentgenogram we find that it is in a poor 
phase of inspiration. This mav be true of 
the expert as well as the technician with 
little experience in pediatric techniques. 
In the Air-Shields Infant Isolette Res- 
pirator, a sensor is used to control the assist 
component of the respirator. We are in- 
debted to Dr. H. S. Harned, Jr.,! of North 
Carolina Medical Center for the idea of us- 
ing this same mechanism to trigger the 
roentgen-ray exposure of the chest at peak 
inspiration. 


EQUIPMENT 


The Air-Shields Actuator utilizes a small 
molded plastic nose mask (Fig. 1) in which 
is mounted a crystal thermistor sensor.?? 
The sensor is located in the mask in such a 
way that the dead space is reduced to a 
minimum. The mask is placed over the in- 
fant's nose and taped in place (Fig. 2 and 
3). The air that is inspired is relatively cool 


^ 





lic. 1. The plastic molded nose mask (center), used 
in roentgenography on all newborns and infants, is 
illustrated above. Note the location of the crystal 
thermistor and connecting wire for the monitoring 
box. The small infant anesthetic masks have been 
adapted for older infants and children. 


and passes over the thermistor on its way 
to the lungs. In doing so, the thermistor’s 
resistance is increased. Warm air expired 
from the tracheobronchial tree reduces the 
resistance in the termistor. The slight 
change in temperature registered by the 
thermistor as respiration changes from in- 
spiration to expiration can thus be utilized 
to trigger the roentgen-ray exposure. The 
unit has been so designed that the ampli- 
fied signals from the thermistor are moni- 
tored by the control box (Fig. 4). When the 
technician desires to make the exposure, 
she merely presses the exposure button on 
the control box and a roentgenogram is 
obtained in the next peak inspiration. The 
monitor reset button has to be pressed be- 
fore a second exposure can be made, thus 
preventing repeated exposures. The unit 
will actuate the roentgen-ray exposure 
0.0§ seconds following the peak of inspira- 


* From the Jefferson Medical College Hospital, Philadelphia, Pennsylvania. 


tł Department of Radiology, Assistant Professor of Radiology, 
t Director of Research, Air-Shields, Inc. 
§ Air-Shields, Inc. 
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lic. 2. The method of positioning the infant for the 
chest examination and the placement of the nose 
mask are illustrated at left. Note the wires for 
connection to the monitoring box. 





Fic. 3. Placement of the nose mask 1s 
illustrated above. 
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Fic. 4. The monitoring box is illustrated above. Note the main switch, indicator light of infant's 
respiration, the exposure button and the reset button. 





Fic. s. These roentgenograms were made by our pe 
posed by the technician and (B) 
mechanism within the nose mask (arrow). 


diatric technician. (4) Roentgenogram manually ex- 
roentgenogram exposed by the monitoring device. 


Note the wiring 





Fic. 6. These roentgenograms were made by a student technician. (4) 
the student technician and (B) roentgenogr 


Roentgenogram manually exposed by 
am exposed by the monitoring device. 
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Fic. 7. (4) In this normal newborn, the roentgenogram manually exposed by the pediatric technician shows 
an apparent widening of the retropharyngeal soft tissues, simulating a mass or abscess (upper arrow). 
Because of the posterior buckling of the trachea (lower arrow), we realize this was made in expiration Or 


poor inspiration. (5) This roentgenogram made on the same infant using the monitoring device ( 


arrow) 


showed good inspiration, a straight trachea, and normal retropharyngeal soft tissues. 


tion, The nose cone can be easily cleansed 
and sterilized with aqueous zepharin be- 
tween cases. Before experimenting with 
roentgenography of infants, the unit was 
tested and correlated with their breathing 
patterns by means of respirograms. The 
signal was found to be consistent with the 
peak of inspiration. 


CLINICAL MATERIAL 


Subsequent to the confirming respiro- 
grams, over 100 infants from our newborn 
nursery were studied. Two anteroposterior 


2T 


exposures were made on each infant (Fig. 5, 
A and B), one by our pediatric technician 
and the second exposure by the monitoring 
device. In a subsequent group of 5o pa- 
tients, a student technician compared her 
ability to obtain full inspiratory chest 
roentgenograms with that of the monitor- 
ing device (Fig. 6, 4 and B). 


RESULTS 
We have found that the monitoring de- 
vice has been capable of consistently yield- 
ing roentgenograms made in close to full 
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inspiration. On comparing these roentgeno- 
grams with those made by our pediatric 
technician, we found that she could match 
the degree of inspiration consistently, but 
she spent much longer time in obtaining 
good inspiratory roentgenograms. In the 
second group of patients, the roentgeno- 
grams obtained by utilizing the monitoring 
device were consistently superior to those 
obtained by the student technician. 

We feel that this device can be adapted 
to use in older children and possibly adults 
by changing the size of the face mask. The 
possibility of using the same unit for trig- 
gering exposures in expiration has been 
suggested. This could be of great advantage 
in obtaining roentgenograms in timed ex- 
piration. The latter can be of vital impor- 
tance in the study and documentation of 
aspirated foreign bodies, as well as bron- 
chial and bronchiolar obstructions of other 
causes. Such a project is now under investi- 
gation. 

In the study of the infant's retropharyn- 
geal soft tissues, roentgenograms can be 
obtained in all phases of respiration. Those 
made in expiration or poor inspiration re- 
veal a posterior buckling of the trachea and 
a widening of the retropharyngeal soft tis- 
sues, giving a false impression of a retro- 
pharyngeal mass or abscess. Because of the 
success we achieved in the anteroposterior 
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views of the chest, we extended our investi- 
gation to the study of the lateral views ot 
the neck, using the same method of investi- 
gation (Fig. 7, Æ and B). Here, as in the 
chest study, we found the monitoring de- 
vice to be highly effective in ensuring a 
roentgenogram in good inspiration. 


SUMMARY 


We have described the Air-Shields Actua- 
tor and how it has been applied toward ob- 
taining good inspiratory roentgenograms of 
the chest and lateral neck in newborns and 
infants. It is our feeling that this is a very 
reliable and timesaving device in pediatric 
radiologic practice. The ease of use and 
consistent results have readily made this a 
device which is quickly accepted by tech- 
nicians and residents. 


A. Edward O'Hara, M.D. 
Department of Radiology 
Jefferson Medical College Hospital 
11th and Walnut Streets 
Philadelphia, Pennsylvania 
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PNEUMATOCELE FORMATION COMPLICATING- 
HYDROCARBON PNEUMONITIS* 


By OLGA M. BAGHDASSARIAN, M.D., and SEYMOUR WEINER, M.D. 


BALTIMORE, MARYLAND 


NGESTION of petroleum distillates 

accounts for 21 to 25 per cent of all fatal 
poisonings in children under the age of 5 
years. Between 1951 and 1958, 763 
deaths in the United States were attributed 
to hydrocarbon ingestion. Ninety per cent 
of these were in children under 5 years of 
age.” 

Complications resulting from the inges- 
tion of petroleum distillates include central 
nervous system depression, degenerative 
and hemorrhagic changes in various viscera 
and pneumonitis. Pneumonia and pul- 
monary edema are the greatest threat to 
life? and are of chief interest to the radiol- 
ogist. 

Many reports of hydrocarbon ingestion 
complicated by pneumonitis are found in 
the literature. 4,5,8,9,10,12,13,14,15,18,20,21,22,27,28 
In 1948, Bolobna and Woody‘ reported a 
serles of 252 cases of kerosene poisoning. 
Eighty per cent showed pulmonary ab- 
normalities. Heacock, in 1949, reported a 
series of 103 children, 60 of whom showed 
roentgenographic evidence of broncho- 
pneumonia following hydrocarbon inges- 
tion. Other large series include those of 
Foley e£ al.? in 1954 with 101 children, 5o 
of whom developed bronchopneumonia, 
and of McNally” in 1956 who reported 204 
cases with a 30 per cent incidence of pul- 
monary infiltrations. In 1958, Bonte and 
Reynolds* reported a series of 65 patients 
and described and reviewed the roentgeno- 
graphic changes. Sixty of their patients 
developed pneumonic infiltrations. 

The largest recent series is found in the 
Report of the American Academy of 
Pediatrics Subcommittee on Accidental 
Poisoning. A cooperative kerosene poison- 
ing study was carried out with 46 par- 
ticipating hospitals in the United States 


and Canada.? The number of patients 
studied was 767. Pneumonitis was the usual 
specific complication, occurring in 235 
patients (38 per cent). 

Only one instance of formation of cysts 
or pneumatoceles in hydrocarbon pneu- 
monia has been reported in the English 
literature.” 

Since 1959, we have observed 3 patients 
who developed pneumatoceles following the 
ingestion of petroleum distillates with 
ultimate progression to complete recovery. 


REPORT OF CASES 


Case 1. A 14 month old Negro female drank 
an unknown amount of "Kan-Kill"* 30 min- 
utes prior to arrival in the emergency room. 
She had been discovered by her mother cough- 
ing, gasping and in obvious distress. Upon 
arrival in the emergency room, she vomited. 
Gastric lavage was done. 

On physical examination, her temperature 
was 39.7°C., her pulse was 180 per minute and 
her respirations were 60 per minute. 

The laboratory data included a white blood 
cell count of 11,800 with 38 per cent neutrophils 
and 40 per cent juvenile forms. Admission 
nasopharyngeal cultures grew “normal flora" 
and the throat culture yielded E. coli. The 
blood culture was negative. 

A chest roentgenogram obtained the follow- 
ing day revealed extensive confluent bilateral 
basilar infiltrations and peripheral hyperaera- 
tion (Fig. 14). The infiltration progressed be- 
coming more confluent and dense 3 days later. 
During this interval, her course was stormy 
with continued respiratory symptoms and a 
temperature ranging between 38°C. and 39.5°C. 
A second throat culture grew pneumococci. 

She was started on antibiotic and steroid 
therapy and became afebrile within the next 5 


* Petroleum distillates 97.708965, Chlordane 2.0%, N-Octyl 
bicyclocheptene dicarboximide 0.154%, Piperonyl butoxide 
0.092% and Pyrethrins 0.046%. 


* From the Department of Radiology, The Johns Hopkins University and Hospital, Baltimore, Maryland. 
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Pneumatocele Formation 


Hic. 1. Case 1. (4) April 7, 1959: Anteroposterior roentgenogram of the chest obtained 12 hours after inges- 
tion. Bilateral confluent basilar infiltrations are seen. Note peripheral hyperaeration. (B) April 75, 1959: 
Multiple radiolucent areas have developed in both bases 8 days later. (C) April 20, 1959: Well developed 
cystic areas are now seen. Fluid levels are present in the pneumatoceles in the left base. Anteroposterior 
roentgenogram 2 weeks after ingestion. (D) April 23, 1959: The persistent thin-walled pneumatoceles 


without fluid levels are seen 3 days later. 


days. A chest roentgenogram at this time re- 
vealed multiple radiolucent areas in both bases, 
more pronounced on the left side (Fig. 1B). 
The left basilar lesions coalesced 5 days later 
to form two large cystic areas; the largest 
measured 3 cm. in diameter. Both showed fluid 
levels (Fig. 1C). The fluid levels disappeared 
within 3 days (Fig. 1D). Meanwhile, the child 
remained afebrile. Her white blood cell count 
was 7,500 with 39 per cent neutrophils and 6 
per cent juvenile forms. The nasopharyngeal 
culture revealed no growth. The pneumatoceles 
were still evident on discharge from the hospital 
20 days after admission. She was subsequently 


lost to follow-up, but a chest roentgenogram 
obtained 21 months later demonstrated com- 
plete clearing. 


Case 11. A 21 month old Negro male drank 
an unknown quantity of "Kan-Kill" 2 hours 
prior to admission. He gagged and coughed 
immediately vomiting a small amount. He was 
promptly brought to the emergency room where 
gastric lavage was performed. 

On physical examination, his temperature 
was 38^C., his pulse rate 140 per minute, and 
the respiratory rate was 60 per minute. 

Laboratory examination showed a white 
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Fic. 2. Case v. (4) March 8, 1960: Anteroposterior roentgenogram of the chest obtained about 3 hours after 
ingestion. Bilateral, soft basal infiltrates are noted. (B) March 16, 7960: Anteroposterior roentgenogram of 
the chest 8 days later shows a thick walled, 1.5 cm. radiolucency in the posterior basal segment of the left 


lower lobe (arrows). Partial resolution of the infiltrations is seen. (C) March 76, 1960: Lateral view shows 
the fluid level (arrows). (D) March 29, 1960: Complete resolution demonstrated 13 days later. 


blood cell count of 14,250 with 7o per cent 
neutrophils and 11 per cent juvenile forms. The 
blood culture was negative. The nasopharyn- 
geal culture yielded a heavy growth of pneu- 
The throat culture 
mococci and "normal flora." 

The initial roentgenogram of the chest (Fig. 
24) demonstrated bilateral confluent basilar 
infiltrates. These increased slightly during the 
frst day. 

The patient was placed in a Croupette with 
oxygen and steam and started on procaine 
penicillin therapy. His subsequent course was 
benign but a roentgenogram obtained 4 days 
later showed no improvement. His white blood 


cell count, however, had risen to 30,900 with 


mococcl. showed pneu- 


60 per cent neutrophils and 6 per cent juvenile 
forms. 

A follow-up chest roentgenogram obtained 2 
days later (8 days following the ingestion) 
demonstrated a 1.5 cm. radiolucency in the 
posterior basilar segment of the left lower lobe. 
It was surrounded by infiltration and showed a 
fluid level better demonstrated in the lateral 
view (Fig. 2, B and C). At this time, a naso- 
pharvngeal culture was negative. The patient 
was asymptomatic; he was afebrile, and his 
leukocyte count had dropped to 10,850 with 
45 per cent neutrophils and 2 per cent juvenile 
forms. Clinically, the possibility ot a lung 
abscess was entertained nevertheless, and the 
dosage of penicillin was increased. 





Pneumatocele Formation 





Fic. 3. Case uir. (4) September 26, 1963: Anteroposterior chest roentgenogram obtained 3 hours after inges- 
tion. Bilateral confluent basilar infiltrations are seen. (B) October 7, 1963: Coalescence of the infiltrations 
into well defined consolidations is seen. Anteroposterior roentgenogram obtained § days later. 


Two weeks later, a chest roentgenogram 
showed complete clearing of the infiltration and 
of the pneumatocele (Fig. 2D). 


Case 1. A 25 year old white male was found 
to be drinking from a can of "Supertext Paint 
Thinner" (contains 100 per cent turpentine). 
Vomiting was induced by the father and the 
patient was brought to the emergency room 3 
hours later where gastric lavage was done. 

On physical examination, his temperature 
was 37.8^C., his pulse was 120 per minute and 
his respirations were 24 per minute. There was 
mild subcostal retraction, but the lungs were 
clear to percussion and auscultation. The initial 
roentgenogram of the chest showed confluent 
bilateral basilar infiltrations and peripheral 
hyperaeration (Fig. 34). 

Several hours after admission, the child be- 
came dyspneic and his temperature rose to 
40°C. His respirations increased to 35 per 
minute and bilateral coarse basal rhonchi were 
heard. A roentgenogram of the chest revealed 
extension of the infiltrative process. 

Laboratory data included a white blood cell 
count of 36,000 with 73 per cent neutrophils and 
15 per cent juvenile forms. The nasopharyngeal 
and throat cultures yielded moderate and 
heavy growths of pneumococci respectively. 
The blood cultures were negative. 

He was started on penicillin therapy but con- 
tinued to be febrile. The white blood cell count 
rose to 40,000, 


Roentgenographic examination of the chest 
€ days after admission revealed coalescence of 
the infiltrative densities into well defined 
rounded consolidations in the bases and in the 
right upper lobe (Fig. 35). The patient subse- 
quently improved clinically and became asymp- 
tomatic. His white blood cell count dropped to 
12,500 with a normal differential, but a low- 
grade fever persisted. The patient was dis- 
charged to be followed as an outpatient. 

On follow-up examination, § days after dis- 
charge from the hospital, he was found to be 
febrile. A roentgenogram of the chest demon 
strated radiolucencies within the three areas of 
consolidation. The largest measured 4 cm. in 
diameter. Fluid levels were present in the 
cystic lesions in the lower lobes (Fig. 3C). He 
was, therefore, re-admitted. 

On physical examination, at this time, he was 
found to be irritable and to have a temperature 
of 38.5°C., a pulse rate of 145 per minute and a 
respiratory rate of 28 per minute. 

The white blood cell count was 12,500 with 
40 per cent neutrophils and 6 per cent juvenile 
forms. Multiple nasopharyngeal, throat and 
blood cultures showed no pathogenic organism. 
A moderate growth of Staphylococcus ablus was 
obtained from the nasopharynx. 

He was started on intravenous penicillin 
therapy and became afebrile within 36 hours. 
On discharge from the hospital, 19 days later, 
the infiltrations had largely cleared; the fluid 
levels had disappeared, and the pneumatoceles 
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had decreased in size and had become thin 
walled (Fig. 3D). 

A follow-up roentgenogram 15 days after 
leaving the hospital demonstrated resolution of 
the pneumatoceles in the left lower lobe and in 
the right perihilar area. The pneumatocele in 
the right lower lobe was still present. It de- 
creased in size on roentgenographic examination 
5 months later. The last roentgenogram ob- 
tained 11 months following discharge from the 
hospital revealed no residual abnormality 


(Fig. 3D). 
DISCUSSION 


Ingestion of petroleum distillates is fol- 
lowed frequently by the development of a 
characteristic pneumonic infiltration. Pneu- 


Fic. 3. (C) October 14, 1963: Anteroposterior 
roentgenogram of the chest obtained 18 days 
after ingestion shows well developed pneu- 
matoceles. The pneumatoceles had first 
been noted 1 week earlier. (D) October 27, 
1963: Anteroposterior roentgenogram 2 
weeks after onset of the pneumatoceles and 
4 weeks after ingestion. The pneumatoceles 
have decreased in size and fluid levels are no 
longer present. (E) December 20, 1964: 
Follow-up roentgenogram of the chest ob- 
tained 15 months after ingestion. Complete 
resolution is seen. 


monia is estimated to occur in 60 to 80 per 
cent of all cases.^? In one series, all 21 
patients reported developed infiltrations of 
varying severity. In another group of 149 
patients, 65 per cent showed pulmonary 
infiltrations progressing to consolidation. 
Of those, over i developed infiltrations 
within 1 hour, and 98 per cent had pneu- 
monia within 12 hours. Pulmonary ab- 
normalities have been demonstrated as 
early as 15-20 minutes following inges- 
tion t= 

A correlation exists between the amount 
of hydrocarbon ingested, the severity of the 
symptoms and the extent of the pulmonary 
roentgenographic — findings? However, 
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amounts of as little as 1 to 2 teaspoons of 
kerosene have been reported to result in 
parenchymal infiltrations within 35 to 45 
minutes, 5? 

The mechanism of production of these 
pulmonary parenchymal infiltrations has 
been the subject of controversy. The two 
theories proposed are: (A) that the pneu- 
monia is secondary to aspiration? 15.2.2 
and (B) that the pneumonia results from 
pulmonary excretion of the hydrocarbon 
absorbed through the gastrointestinal 
tract. 5.9 

The roentgenographic appearance of the 
resulting pneumonia is rather tvpical. It is 
characterized by soft, mottled confluent 
densities which occur usually in the bases 
but occasionally extend to the perihilar 
areas.^' The peripheral lung fields are 
ordinarily spared but show hyperaeration 
(Fig. 14 and 34). 

The typical course is one of relatively 
slow resolution requiring 2 to 3 weeks.2:> 
^? Roentgenographic clearing usually 
lags behind the clinical improvement. 
Very rapid improvement has been reported 
In occasional cases. 

In cases of hydrocarbon ingestion, death 
results from pulmonary edema and over. 
whelming pneumonia in only a small per- 
centage of cases,*:8:12.13,15,18,20,22 N'on fata] 
complications of pneumonia are rare..° 

Two of the 17 patients in the series of 
Lesser eż a/.13 developed pleural effusions; 
one of them required surgical drainage of 
the resulting empyema. In the group of 
Reed e a/., one of the 17 patients with 
pulmonary involvement developed a small 
effusion on the left side. One of the 60 
patients of Bonte and Reynolds? demon- 
strated a pleural effusion, but this was 
thought to be secondary to a supervening 
infection. 

Pneumothorax and pneumomediastinum 
complicating nonfatal hydrocarbon pneu- 
monias have also been encountered 23 
This complication results from a distur- 
bance in the pressure gradient between the 
alveoli and the surrounding interstitial 
tissues in areas of compensatory emphy- 
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sema with subsequent rupture of alveoli 
and escape of air into the interstitial tis- 
sues,’ 

Subpleural blebs have been noted at 
autopsy.*'* These have been described as 
small and ranging in size from minute to 1 
em. 

The only report of pulmonary cystic 
cavities developing in hydrocarbon pneu- 
monia that we have been able to find in the 
English literature is that by Skarbek% in 
1955. He described a 21 vear old boy who 
drank a large amount of kerosene. Cysts 
developed bilaterally in areas of dense 
basilar infiltration. The largest was 4 cm. 
in diameter; its wall was about 4 mm. in 
thickness, and it contained a fluid level. It 
shrank to about 1 cm. in diameter within i 
week. The process cleared entirely within 2 
months. Skarbek concluded that the radio. 
lucencies seen in his case were tension cysts 
rather than parenchymal breakdown be- 
cause of the rapidity of recovery and the 
lack of leukocytic response. 

Formation of pneumatoceles is a well 
known phenomenon in suppurative pneu- 
monia in infants and children. Although 
more frequently caused by, and identified 
with, the Staphylococcus aureus," it can 
also be encountered with streptococcus, 
pneumococcus, Friedlander’s bacillus, Pro- 
teus organisms,? and Æ. coli. 

Pneumatoceles are throught to be 
emphysematous interstitial cavities or 
cysts.’ Their formation has been described 
as resulting from small, coalescing abscesses 
or areas of necrosis in the interstitial peri- 
bronchiolar tissues that follow penetration 
of the bronchial wall by the invading 
organism. They eventually perforate into 
bronchioles and produce an air-containing 
cavity. If a check-valve mechanism de. 
velops, these small cavities can be inflated 
rapidly and dramatically. Tension cysts of 
variable size and rapidly changing pattern 
result.?5:11.17,4 Pneumatoceles usually form 
in the most densely infiltrated areas and 
may contain shifting fluid levels.*.?: 

Early in their onset, pneumatoceles may 
be lined with loose granulation tissue. Their 
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* Lost to follow-up after discharge from the hospital. 


walls, however, become progressively thin- 
ner as the surrounding pneumonitis re- 
solves and as the cavity enlarges under 
tension. Pneumatoceles spontaneously dis- 
appear after the infection subsides and the 
bronchiolar obstruction is relieved. They 
persist for weeks or months after the acute 
phase of the illness has subsided.9!!47 
Complete resolution requires an average of 
4 months but “in few of the patients they 
persist indefinitely." 

The pathologic anatomy of the lung has 
been described in a number of fatal cases of 
hydrocarbon pneumonia.®%!218.16.18 The 
predominant findings are those of inter- 
stitial infiltrations, hyperemia, capillary 
endothelial swelling, edema and hemor- 
rhages, bronchiolar necrosis and alveolar 
exudation, The alveolar exudate has been 
described as containing a large amount of 
polymorphonuclear leukocytes.'8 

In view of this histopathologic appear- 
ance, one can postulate that the develop- 
ment of a pneumatocele in hydrocarbon 
pneumonia can occur without an inter- 
current bacterial infection. The develop- 
ment of pneumatoceles in our cases, in the 
absence of clinical evidence of a de novo 
bacterial infection, lends further support 
to this assumption. An elevated leukocyte 
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count with a shift to the left is known to 
occur in uncomplicated hydrocarbon pneu- 
monia. ™ 320:2, Furthermore, the leuko- 
cyte count had decreased and all the cul- 
tures were negative by the time the 
pneumatoceles had formed in our patients. 

The onset of the appearance of pneu- 
matoceles in our patients was within 8 to 
11 days following ingestion of the hydro- 
carbon. Fluid levels were seen within the 
pneumatoceles in all 3 patients. Resolution 
required up to 21 months (Table 1). 

None of the patients developed addi- 
tional complications as a result of their 
pneumatoceles. However, the possibility 
that these pneumatoceles can expand sud- 
denly or rupture, must be considered. The 
relative stability of the pneumatoceles in 
the patients observed may be attributed 
to the relative absence of the thick secre- 
tions that accompany the suppurative 
pneumonias. 


SUMMARY 


Three patients who developed pneu- 
matoceles following hydrocarbon pneu- 
monia are reported. The literature on 
complications occurring in hydrocarbon 
pneumonitis is reviewed with particular 
emphasis on tension phenomena and cyst 
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formation. The pathogenesis, course and 
prognosis are discussed. All 3 patients 
progressed to complete recovery without 
evidence of superimposed infection or addi- 
tional complication. 


Olga M. Baghdassarian, M.D. 
Department of Radiology 
The Johns Hopkins Hospital 
Baltimore 5, Maryland 
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PNEUMOMEDIASTINUM ASSOCIATED WITH ASTHMA 
AND PNEUMONIA IN CHILDREN* 


By M. B. OZONOFF, M.D. 


STOCKHOLM, SWEDEN 


T occurrence of pneumomediastinum 
during acute episodes of bronchial 
asthma or bronchopneumonia is a well- 
known complication. Its actual incidence 
in children is no doubt considerably higher 
than the few articles in the literature would 
indicate. In the present report the roent- 
gen features of this process are emphasized. 
Since in a previous article? the roentgeno- 
logic manifestations of spontaneous pneu- 
momediastinum in the newborn were dis- 
cussed, the author will deal primarily with 
older children in whom asthma or pneu- 
monia is associated. It has been found that 
the roentgenologic features of this syn- 
drome in older children differ in some re- 
spects from the same process in newborn 
infants. 


CASE MATERIAL 


In the last 8 years, 9 patients, 6 females 
and 3 males, with pneumomediastinum 
complicating bronchial asthma and 3, all 
males, in whom it occurred during the 
course of acute bronchopneumonia have 
been seen at the Children's Clinic. Of these 
12 children, 2 had a second episode of 
pneumomediastinum and one had 2 sub- 
sequent episodes; all of these patients were 
girls with asthma. A total of 16 instances 
was, therefore, available for study. 
Chronic asthma began between the ages 
of g and 36 months (mean age, 20 months) 
in 6 patients on whom information was 
available. The mean duration of asthma be- 
fore pneumomediastinum first occurred was 
about 74 years (91 months), with a range of 
3% to 14% years. The average age of these 
patients at the time of pneumomediastinum 
was about 94 years (112 months). These 
figures exclude 2 patients in whom asthma 


was noted for the first time coincident with 
the occurrence of pneumomediastinum. 
These 2 children were younger than most of 
those with chronic asthma, being 2 and 5 
years of age. There was no difference in 
the age of onset or duration of asthma in 
the children having multiple episodes of 
pneumomediastinum or those in whom 
pneumonia complicated asthma. In the 
latter group was the patient with three 
episodes of pneumomediastinum, each oc- 
curring during acute asthmatic attacks 
with complicating bronchopneumonia. The 
3 male patients with nonspecific broncho- 
pneumonia and simultaneous pneumo- 
mediastinum were younger (16, 57 and 81 
months) than the majority of the chronic 
asthma patients, but the significance of this 
is impossible to assess. No recurrences were 
seen in this group. a 


ROENTGEN FINDINGS 


Roentgenographic examination was per- 
formed in the supine position in the younger 
patients (less than § years old) and in the 
erect position, if possible, in the older 
children. 

Mediastinal emphysema, as shown in 
the frontal and oblique roentgenograms, 
was seen in the left paracardiac area ad- 
jacent to the pulmonary artery in two- 
thirds of the cases. This usually took the 
form of streak-like air deposits, although, 
when there was a large amount of air in 
the mediastinum, it tended to accumulate 
in this area rather than in other areas and 
produced a more homogeneous collection. 
Equally as common was a superior para- 
vertebral location of the process, frequently 
bilateral. Other common sites were the 
carinal and central parabronchial regions, 


* From the Department of Diagnostic Roentgenology, Children’s Clinic (Ulf Rudhe, M.D., Director), Karolinska Sjukhuset, 


Stockholm, Sweden. 
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adjacent to the right heart border or be- 
tween the pericardium and the diaphragm. 
Over one-half of the cases showed the dis- 
placed mediastinal pleura as a linear 
density, usually on the left side. Air under 
the thymus could be seen in one-fourth of 
the cases (Fig. 1, and 5). 

In the lateral projection, the most com- 
mon location of emphysema was anterior to 
the heart, being seen here in 10 of the 16 
cases. In three instances there was signif- 
icant posterior displacement of the heart. 
linear accumulations of gas in the middle 
mediastinum in the region of the esoph- 
agus, trachea and pulmonary blood vessels 
were also seen frequently. The anterior and 
inferior surfaces of the thymus were out- 
lined by air in over one-half of the cases 
(Fig. 2, 4, B and C). Whether the thymus 
was thus shown or not seemed to depend on 
the amount of air which was present; it was 
always delineated when at least a mod- 
erate amount of emphysema was demon- 
strated. No apparent difference in the ap- 
pearance of the thymus was seen in the pa- 
tients who had been on long-term adrenal 
steroid therapy. The air usually appeared 
in linear streaks except in the area anterior 
to the thymus, where homogeneous ac- 
cumulations could at times be noted. 

Subcutaneous or interstitial air was dem- 
onstrated outside the confines of the medias- 
tinum in 13 of the 16 cases. The most 
common locations were the supraclavicular 
areas and the region of the thoracic inlet. 
With large amounts of subcutaneous air, 
the lateral thoracic, presternal and more 
remote areas were also involved, but this 
was unusual. Pneumothorax was not de- 
tected in any of the patients at any time, 
nor was pulmonary interstitial emphysema 
ever demonstrated. 

Accurate determination of the length of 
time required for the absorption of the 
mediastinal air was not possible as frequent 
serial examinations were not performed. 
The earliest complete clearing of a sub- 
stantial amount of air was seen 7 days after 
the first roentgenograms were made in 2 
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lic. 1. Five year old boy with pneumomediastinum 
complicating asthma of recent onset. (4) Frontal 
proJection. Both mediastinal pleurae are slightly 
displaced. Air has accumulated under the thymus 
(arrow) and in the superior paravertebral areas. 
Supraclavicular and thoracic subcutaneous em- 
physema is present. (B) Lateral projection. The 
thymus is outlined (arrows). Substernal air dis- 
places the heart posteriorly. Lamellar air collec- 
tions in the peri-esophageal region extend into the 
neck. 
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Fic. 2. Characteristic appearance of the thy- 
mus in pneumomediastinum in lateral pro- 
jection. Air outlines the anterior, posterior 
and inferior surfaces. (4) Two year old boy 
with asthma. Air is also seen inferior to the 
heart. (B) Three year old girl with asthma. 
(C) Ten year old girl with asthma and 
pneumonia. The aorta is also surrounded by 
air. 
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patients, but clearing may have occurred 
before this. Most cases appeared to be free 
of gas in about 10 days, an experience 
similar to that quoted by others.’ 


PATHOLOGIC AND CLINICAL FINDINGS 


Mediastinal air is assumed to originate 
with rupture of overdistended alveoli. 
Overdistention probably occurs following 
airway obstruction by mucus plugs and 
bronchospasm in asthma and probably by 
exudate or inflammatory edema in pneu- 
monia. In addition, the alveolar supporting 
tissues may be weakened by the parenchy- 
mal inflammation in the latter process. 
Frequent increases in pressure as caused by 
coughing may also play a part. The released 
air then takes a centripetal course along 
the peribronchial tissues. Marchand? has 
noted that the perivisceral fascia enclosing 
the mediastinal esophagus and trachea ex- 
tends from the mediastinum over the blood 
vessels and bronchi down to their third or 
fourth divisions. The air released by alve- 
olar rupture may pass outside or under this 
fascia and follow it into the mediastinum. 
It is evident that once in the mediastinum 
the air is not confined to this plane ex- 
clusively, as much of the air passes an- 
terior to this region and surrounds the 
thymus. However, some of the air does 
pass superiorly around the esophagus and 
trachea, perhaps enclosed in this fascial 
envelope, and subcutaneous or interstitial 
emphysema will then result. Inferior pas- 
sage of the air in the paravertebral or para- 
aortic spaces, resulting in retroperitoneal 
emphysema, is less common. Air accumula- 
tion in sites similar to those described here 
was reported by Bariéty and Coury! follow- 
ing the induction of artificial pneumome- 
diastinum. 

No sex preponderance was noted in this 
series, which is in agreement with the find- 
ings sEporied earlier.?? There were no fatal- 
ities during the episode of pneumomedias- 
tinum, although 1 patient died several 
years later while in status asthmaticus. 
Norman’ found 2 fatal cases out of | 30 re- 
viewed from the literature. 
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The mean duration of chronic bronchial 
asthma before the first occurrence of pneu- 
momediastinum of 73 years in the present 
cases compares with an average duration of 
2$ and 4 years given by others.?? The aver- 
age age of these patients at the time of me- 
diastinal emphysema (9$ years) is in gen- 
eral agreement with that in previous re- 
ports.^^? The occurrence of mediastinal 
emphysema with the first episode of 
asthma is not usual; a similar experience is 
reported in another review.? 

Mediastinal emphysema associated with 
pneumonia is a well-known entity, having 
been described with many tvpes of specific 
and nonspecific lung infections. The 3 cases 
described here were younger than the pa- 
tients with longstanding asthma, in gen- 
eral. In 4 cases pneumonia and asthma were 
both present at the time of pneumomedias- 
tinum. McNicholl® has reported mediasti- 
nal emphysema in siblings with nonspecific 
and measles bronchopneumonia. 


PNEUMOMEDIASTINUM IN NEWBORN 
INFANTS AND IN OLDER 
CHILDREN 


While in many respects the appearance 
of mediastinal emphysema in the older chil- 
dren with asthma and pneumonia is similar 
to that of newborns, marked differences, in 
which anatomic distinctions between the 
two age groups may play a part, exist. 

There appeared to be much greater air 
accumulation in the mediastinum of the 
neonatal infant in relation to bodv size than 
in the older child, resulting in marked bulg- 
ing of the pleurae and obvious elevation of 
the thymus (Fig. 3, Æ and B). In addition, 
air seemed to coalesce more in the young 
child; a homogeneous accumulation was 
seen in all but 1 of 40 cases previously re- 
viewed." In the older child the tissue planes 
appeared to be more difficult to separate so 
that air remained in lamellae rather than in 
large collections. 

In marked distinction to the apparent 
ease of separation of the mediastinal tissue 
planes in the infants was the fact that some 
diffculty was evidently encountered in the 
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Marked mediastinal distention in the new- 
without subcutaneous emphysema. (4) 


Ig. 5. 
born 
Newborn male. Displacement of right mediastinal 
pleura (arrow) by spontaneous pneumomediasti- 
num. Right pneumothorax shown later. (B) New- 


born male. Displacement of left mediastinal 
pleura (arrow). Bilateral subpulmonary pneumo- 
thorax. 


mediastinal air breaking through the tho- 
racic inlet and into the interstitial and sub- 
cutaneous tissues of the neck. In only 7 of 
70 (10 per cent) newborn infants with pneu- 
momediastinum and/or pneumothorax was 
air present in the subcutaneous or intersti- 
tial tissues of the neck, whereas this was 
demonstrated in 13 out of 16 (81 per cent) 
of the older children in the presently re- 
ported series. It is probable that the escape 
of a relatively large amount of air into the 
mediastinum combined with the difficulty 
in decompression of the air from the medi- 
astinum into the tissues of the neck ac- 
counts for the marked mediastinal disten- 
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tion seen in the neonates. This distention 
resulted in the occurrence of pneumotho- 
rax, presumably due to rupture of the 
mediastinal pleura. Over 60 per cent 
(25/40) of these infants had a pneumothorax 
associated with the pneumomediastinum. 
Moreover, in the previous study 30 pa- 
tients were observed with pneumothorax 
alone, many of whom were presumed to 
have had mediastinal emphysema previous 
to this. Conversely, the older children with 
asthma and pneumonia, in whom the me- 
diastinal air was decompressed rather eas- 
ily into the neck, showed no pneumothorax 
on initial or serial examination. 

The distinction between newborn infants 
with pneumomediastinum, 60 per cent of 
whom had an associated pneumothorax, 
and the older children, none of whom had 
a pneumothorax, was also noted by others. 
Evans and Smalldon? reported that 3 of 6 
newborns with mediastinal emphysema had 
associated pneumothorax, and only 1 of 6 
of the patients with asthma and pneumonia 
had a pneumothorax. Another group’ de- 
scribed no instance of pneumothorax in 20 
cases of asthma with pneumomediastinum. 
Pneumothorax is said to occur only occa- 
sionally in adults following a diagnostic 
pneumomediastinum.! 

The contention that air enters the pleu- 
ral space after passing through the medias- 
tinum is based on the assumption that air 
does not usually perforate the visceral 
pleura of the lung directly.’ This mechanism 
may not be applicable in all cases, however. 
It is also assumed that the mechanism of 
alveolar rupture with air-tracking into the 
mediastinum is similar in both the newborn 
and the older child with asthma or pneu- 
monia; only the cause for the airway ob- 
struction is different. 

The difference in the two groups then 
lies in the route through which the air in the 
mediastinum is decompressed. It is possible 
that there is some difference 1n the ana- 
tomic integrity of the tissues at the tho- 
racic inlet, with those of the small infant 
being more resistant to separation than 
those of the older child. Decompression 
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would then be more likely to take place 
through rupture of the mediastinal pleura, 
if this were an area of less resistance. 

Another factor may also add to the dif- 
ferences between these two groups. During 
roentgenography, the older child 1s usually 
sitting or erect, even when symptoms are 
severe. The mediastinal air thus is in a fa- 
vorable position to rise into the neck. The 
newborn infant, however, is usually in a re- 
cumbent position and the air 1s less apt to 
enter the neck unless this is an area of less 
resistance. The relative importance of the 
anatomic and positional factors is un- 
known, but itis likely that each does influ- 
ence the course of the disease. 


SUMMARY 


Sixteen instances of pneumomediasti- 
num in children associated with bronchial 
asthma or bronchopneumonia were ana- 
lyzed. The asthma group, comprising 9 of 
the total of 12 patients, was characterized 
by a history of asthma starting around 2 
years of age and an average duration of 
asthma, before pneumomediastinum oc- 
curred, of 74 years: The mean age of these 
patients at the time of pneumomediasti- 
num was 9$ years. The patients with pneu- 
monia only were generally younger. 

The distribution of the mediastinal air 
was similar to that found after diagnostic 
pneumomediastinum, being noted most 
often in the left paracardiac, superior para- 
vertebral, perithymic and precordial areas. 
Extension of the air to the cervical tissues 
was common. Nó pneumothorax was noted. 

A distinct difference in the manner in 
which the pressure of the mediastinal air 
was relieved was noted in the older chil- 
dren when compared to a previously stud- 
ied group of newborn infants with pneumo- 
mediastinum. Decompression in the older 
children is evidently accomplished through 
the thoracic inlet tissues; in the newborns 
there appears to be resistance to this, and 
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consequently the incidence of pneumo- 
thorax due to rupture of the mediastinal 
pleura is quite high. This apparent differ- 
ence in the course of the disease, evidently 
due to both the age and the posture of the 
child, explains the dissimilarity in the 
roentgen patterns for the same process in 
the two age groups. 


Department of Radiology 
Yale University School of Medicine 
New Haven 4, Connecticut 
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CAVITARY PULMONARY LESIONS FOLLOWING NON- 
PENETRATING CHEST TRAUMA IN CHILDREN* 


By OLIVER A. SORSDAHL, M.D.,] and JAMES W. POWELL, M.D.1 


ATLANTA, GEORGIA 


poer to the underlying pulmonary 
parenchyma occurs commonly in major 
nonpenetrating chest trauma. In 2 large 
series pulmonary contusion was noted 
more commonly than rib fractures. In Wil- 
liams and Bonte’s series of 150 cases, 58 
per cent had visible rib fractures, while 72 
per cent had pulmonary contusions, and in 
Westermark’s™ series of 124 cases, 45 per 
cent had rib fractures, while 75 per cent had 
changes of pulmonary contusion. 

According to Williams and Bonte, the 
more uncommon lesions associated with 
nonpenetrating chest trauma include ate- 
lectasis, interlobar hematoma, emphysema, 
lung torsion, and lung hernia. More com- 
monly, these traumatic pulmonary changes 
can be divided into 3 main entities which 
can either occur separately, coexist, or 
evolve one from another. 

Of the 3, pulmonary contusion occurs 
most commonly and is seen roentgeno- 
graphically as either an area of homogene- 
ous infiltrate secondary to alveolar exuda- 
tion of fluid or as a stringy interstitial in- 
filtrate, probably representing peribron- 
chial and perivascular hemorrhage. These 
changes are seen soon after injury and usu- 
ally clear within days. 

A pulmonary laceration is seen as a cavi- 
tary lesion, often containing an air-fluid 
level, surrounded by a variable amount of 
consolidation. These areas probably repre- 
sent a tear in the pulmonary parenchyma 
with leakage of air and fluid into this tear. 
They resolve in an average of 6 weeks or 
are replaced by a hematoma. 

Intrapulmonary hematoma is the third 
category. These lesions appear as either 
rounded or elliptic solid densities which 
may contain a small crescentic air shadow 


at their superior border, arising within an 
area of pulmonary contusion or laceration. 
They resolve in an average of 17 weeks. 

We feel that it is frequently. difficult to 
categorize these pulmonary parenchymal 
changes and in some cases it may be pref- 
erable to describe the roentgenographic 
changes present, remembering that the 
pathology is secondary to nonpenetrating 
injury. 

The purpose of the authors is to describe 
an unusual manifestation of chest trauma 
in children and to point out the desirability 
of conservative management of these pa- 
tients. The following are examples of pul- 
monary consolidation with cavity forma- 
tion occurring almost immediately after 
blunt trauma to the chest. A remarkable 
feature of these cases is the benignity of the 
clinical course. 


REPORT OF CASES 


Case 1. A § year old boy, who had been in 
good health without previous history of a 
respiratory illness, was seen at the Emory Uni- 
versity Hospital emergency room on January 
12, 1963 because a large flower pot weighing 
150 to 200 pounds had fallen on his head and 
posterior chest. He was unconscious for 2 to 4 
minutes following the accident and when first 
seen by his mother was mildly cyanotic with 
rattling respirations. The patient was examined 
within 1 hour in the emergency room at which 
time he was conscious and well oriented. The 
blood pressure was 115/50, pulse 120, respira- 
tions 22 and grunting in nature, and tempera- 
ture 99.5? F. rectally. Physical examination 
showed a well developed boy who had a large 
hematoma over the right forehead and a small 
abrasion over the posterior back at the T8 level. 
Other pertinent findings included rales and 
rhonchi heard throughout the chest and a nor- 
mal neurologic examination. 


* From the Departments of Radiology of Emory University Hospital and Grady Memorial Hospital. 
t Fellow in Radiology, Emory University School of Medicine. Present address: Tyndall A.F.B., Florida. 
+ Resident in Radiology, Grady Memorial Hospital. Present address: Broward General Hospital, Ft. Lauderdale, Florida. 
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Cavitary Pulmonary Lesions 
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lic. 1, Case 1. (4) Initial frontal roentgenogram showing air fluid levels in cavitary lesions (arrows) with 
surrounding hazy infiltrate. (B) Lateral view at 2 days shows a cavitary lesion and dense consolidation in 
the middle lobe. (C) Right posterior oblique view showing the mildly cystic appearance of the middle lobe 
lesion (upper arrow) and vaguely seen right lower lobe cavity at 2 days (lower arrow). (D) Normal appear- 
ing frontal view except for periosteal reaction along the right lateral seventh rib as the first evidence of rib 


fracture at 11 weeks. 


Skull roentgenograms were normal. Chest 
roentgenograms showed a generalized, hazy, 
increased. density over the right lower lung 
held containing two cystic cavities with air- 
fluid levels (Fig. 1,7). The largest cavity mea- 
sured 2X 2.5 cm. and was seen in the area of the 
middle lobe, and the second measured 2 cm. 


across in the right lower lung field posteriorly. 
Shortly after the chest roentgenograms were 
taken, the patient vomited and coughed up a 
small amount of blood-tinged material. 

He was hospitalized and placed on procaine 
penicillin 609,000 units per day. On the follow- 
ing day the chest was clear to auscultation and 
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the patient was asymptomatic. The chest 
roentgenogram 2 days following the injury 
showed general clearing of the pulmonary con- 
solidation except in the lateral segment of the 
right middle lobe where the density had in- 
increased (Fig. 18). The thin walled cavity seen 
in the middle lobe had decreased to a diameter 
of 1.5 cm. and the air-fluid level was no longer 
seen. The cavitary lesion in the posterior seg- 
ment of the right lower lobe was seen only on 
the right posterior oblique Bucky roentgeno- 
gram, which also showed that the middle lobe 
cavity was multilocular (Fig. 1C). Evening 
rectal temperatures were 99.8? F. while morn- 
ing temperatures were as high as 101.2? F. until 
the sixth hospital day, after which all tempera- 
tures were normal. Nine days after the initial 
injury chest roentgenograms showed poorly 
defined margins of the lucent area in the middle 
lobe with a moderate decrease in the consolida- 
tion in this area. The lower lobe appeared nor- 
mal with no evidence of the previously demon- 
strated cystic cavity. 

The patient was discharged, still asymptomat- 
ic, on January 23, 1963. On January 28, 1963, 
16 days after the injury, the remaining cavitary 
lesion in the middle lobe had disappeared and a 
2 cm. area of consolidation located just posteri- 
or to the original area of cavitation was all that 
remained. Eleven weeks later, the chest ap- 
peared normal except for some periosteal reac- 
tion along the right seventh rib laterally as the 
first and only evidence of rib fracture (Fig. 1D). 


CasE 1. A g year old male, who had previ- 
ously been in good health, sustained moderately 
severe blunt trauma to the right side of the 
chest in an automobile accident. The patient 
was brought to the emergency room of Grady 
Memorial Hospital immediately following the 
accident where examination was normal except 
for superficial abrasions over the right anterior 
chest, 

The initial chest roentgenogram obtained 
approximately go minutes following the trauma 
revealed a fairly small area of hazy density over 
the right mid lung field in the center of which 
was an oval lucent area measuring 2X 1 cm. in 
diameter, seen best in the right posterior 
oblique view (Fig. 24). The left lung was nor- 
mal. The roentgenographic impression was 
lung contusion with central cavity or pneumat- 
ocele formation. 

As the patient was asymptomatic, he was ob- 
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served as an outpatient with no specific treat- 
ment until the morning of the third day when 
he awoke with shortness of breath and right 
sided pleuritic chest pain. He was admitted to 
the hospital where physical examination and 
temperature were again within normal limits. 
Laboratory studies included negative throat 
and blood cultures and normal blood cell count. 
The second chest roentgenogram obtained at 
this time, 3 days after the initial accident, re- 
vealed a slight increase of the density in the 
right lower lobe with the central lucency re- 
maining unchanged (Fig. 2B). Again, the left 
lung field was clear. Subsequent to the patient's 
episode of shortness of breath and pleuritic 
chest pain, he became rapidly asymptomatic 
on no therapy with no evidence of infection and 
after discharge remained in good health. He was 
last seen in the outpatient clinic approximately 
I9 days after the accident and was completely 
well. A chest roentgenogram obtained on that 
visit revealed virtually complete clearing of the 
lung density with no remaining trace of the 
cavity (Fig. 2C). 


Case rit. A 4 year old Negro boy, who had no 
previous history of respiratory tract difficulty, 
fell from the bumper of his father's truck on 
November 25, 1957. The wheels of the truck 
passed over his chest. Immediately afterward 
he was asymptomatic with no evidence of 
dyspnea, chest pain, or hemoptysis. Because of 
the nature of the injury, a chest roentgenogram 
was obtained which showed a hazy increase in 
density in the right mid and upper lung fields 
with a cavitary 1.5 X 1 cm. rounded lesion near 
the right hilus which contained a prominent 
air-fluid level. A poorly defined rounded area of 
radiolucency was also present in the right upper 
lung field (Fig. 34). The patient remained 
asymptomatic, but because of the roentgeno- 
graphic findings he was seen again the following 
day. Temperature, pulse, respirations, and 
white blood cell count were normal and the 
chest roentgenogram was unchanged. 

An examination obtained 2 weeks following 
the injury showed clearing of the hazy density 
with coalescence of the previously described 
pulmonary cavities into one multilocular cystic 
lesion. The air-fluid level was no longer present 
and a fracture of the left first rib was seen (Fig. 
3, B and C). Examinations at 4 and 7 weeks 
showed diminution in size of the cavities and a 
roentgenogram at 11 weeks was within normal 
limits (Fig. 3D). During this period of time the 
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child remained asymptomatic and no treatment 
was given. 


COMMENT 


There have been 25 reported cases?-? 
11755,» of cavitary pulmonary lesions follow- 


ing nonpenetrating chest trauma and of 


these 20, or 85 per cent, occurred in the pa- 
tients under the age of 30, more commonly 
in males, perhaps relating both to the more 
resilient chest cage of younger people and 
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Fic. 2. Case mn. (4) Initial right posterior 
oblique view showing hazy density in the 
middle lobe containing an oval cavity (ar- 
row). (B) Right posterior oblique view 3 
days later showing increase in density of the 
infiltrate with better demonstration of the 
cavity. (C) At 19 days the chest is normal 
except for a small infiltrate in the middle 
lobe. 


the type of trauma incurred in this younger 
age group.’ 

Three cases have been described in chil- 
dren 15 years or less in age. Greening ef a/.^ 
reported the case of a 6 vear old female who 
sustained multiple rib fractures after fall- 
ing from a horse. A chest roentgenogram 2 
hours later showed consolidation in the 
right mid lung field within which was a thin 
walled cvstic lesion. During the next 2 davs, 
the consolidation became more defined and 
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the cystic lesion increased somewhat in 
size. At 10 days the lesion had decreased in 
size and in 3 months the chest appeared 
normal. 

Schwartz and Borman” reported an 8 
year old boy who fell from a height of 5 
meters. A chest roentgenogram 13 hours 
later revealed a pneumomediastinum and 
an area of consolidation in the left lung 
field which contained a lucent area with an 
air-fluid level. The patient was placed on 
antibiotic therapy and discharged on the 
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Case rir. (4) Initial roentgenogram showing hazy increase in density in the right mid and upper lung 
fields with a cavitary lesion near the right hilus containing a prominent air-fluid level (arrow) and a poorly 
defined lucency in the right upper lobe. (B) Coalescence of the cavitary lesion into one large multicystic 
lesion at 2 weeks. Also a fracture of left first rib is present (arrow). (C) Close-up view of multicystic cavity. 
(D) Normal appearing chest at 11 weeks. 


8th day when the only roentgenographic 
abnormality was a residual ring shadow 2 
cm. in diameter. 

Joynt and Jatte’ included in their reports 
an 8 vear old boy who suffered head and 
chest injuries in an automobile accident. 
He was unconscious for a few hours, then 
coughed up a small amount of frothy, 
bloody sputum. An initial chest roentgeno- 
gram showed patchy infiltrate in the right 
lung and a small pneumothorax. Two days 
later the infiltrate had increased and a ring 
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shadow suggesting cavity formation ap- 
peared. On the 7th day the chest roent- 
genogram appeared normal but on a fol- 
low-up examination at 8 weeks, a well cir- 
cumscribed opacity in the region of the 
previously demonstrated ring shadow had 
appeared. This opacity disappeared during 
the next 3 months. 

As compared to the cases occurring in 
adults, the childhood cases showed no sig- 
nificant differences in either the clinical or 
roentgenologic features. 


CLINICAL FINDINGS AND TREATMENT 


In the 25 previously reported cavitary 
pulmonary lesions associated with blunt 
trauma, including all ages, hemoptysis was 
the most constant clinical finding occurring 
in I4 cases. Hemoptysis varied from a 
small amount of blood streaked sputum 
seen shortly after injury to the coughing up 
of dark red blood clots daily for as long as 
1o days following injury. Hemoptysis may 
be delayed until the second to fifth day. 
Other symptoms included minimal cough, 
chest pain and dyspnea, usually only on the 
first day. Mild temperature elevation and 
leukocytosis have been reported, probably 
related to reabsorption of blood products. 
Infection has rarely become clinically evi- 
dent.*? 

We feel, as do others, ^5? that in most 
cases prophylactic antibiotics are not indi- 
cated. Purulent sputum and an increase in 
pulmonary consolidation after the fifth or 
sixth day, as seen roentgenographically, 
along with increasing temperature and 
leukocytosis, are evidence of superimposed 
infection. Treatment should be symptomat- 
ic and dictated by the severity of the as- 
sociated injuries. 


ROENTGENOGRAPHIC FINDINGS 


In general, these cavitary lesions are 
poorly delineated with a prominent air-fluid 
level initially and are seen within hours or 
during the first few days following injury. 
They are usually present in an area of hazy, 
cloudy, alveolar type pulmonary consolida- 
tion which during the first few days may 
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decrease or increase in size and density. By 
the end of 7 to 10 days the consolidation has 
generally disappeared or decreased marked- 
ly, and by 2 to 7 weeks the cavitary lesion 
has resolved. It appears, however, that if 
the initial cavitary lesion did not contain 
an air-fluid level and is seen as a single 
cystic lesion, a pulmonary hematoma may 
evolve which takes longer to clear, averag- 
ing 17 weeks. 

Some of these cavitary lesions are multi- 
cystic, occurring either initially or during 
the first 6 days following trauma. They are 
also associated with pulmonary consolida- 
tion but may not contain air-fluid levels 
and evidently do not evolve into pulmo- 
nary hematomas. 

There are several entities which may sim- 
ulate the roentgenographic appearance 
of traumatic pulmonary cavity formation 
including the following: pyogenic pul- 
monary abscess, postinflammatory pneu- 
matocele, pulmonary tuberculosis in older 
children, pulmonary sequestration and 
communicating bronchogenic cyst. Other 
rarer conditions may also produce a similar 
picture. The differential diagnosis of these 
cavitary lesions should prove quite easy, 
provided the patient’s history and clinical 
course are kept in mind. In most instances, 
the antecedent history of chest trauma 
and an awareness of this condition on the 
part of the physician should make the 
diagnosis obvious. 


ETIOLOGY AND PATHOLOGY 


Three of the 25 previously mentioned 
cavitary lesions were surgically re- 
moved," and one was drained. They 
were soft and cystic, containing dark red to 
orange products. The wall was apparently 
derived from the subpleural and interlobar 
connective tissue and varied in thickness. 
Microscopically, there were numerous he- 
mosiderin containing macrophages and 
even some fibrosis in the surrounding tis- 
sue. 

Because of the rarity of the lesion and 
because so few pathologic studies have 
been performed, the pathogenesis remains 
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conjectural. These lesions probably repre- 
sent a tear or laceration of the pulmonary 
parenchyma and contain air because of 
escape from the alveoli and small bronchi- 
oles. That the negative intrapleural pres- 
sure is important is shown by the experi- 
ments of Moolten!? and Forsee and Blake,’ 
who created pulmonary tears in postmor- 
tem lungs. In Forsee and Blake's experi- 
ment, the lungs were then inflated by 
evacuating a bell jar simulating the nega- 
tive intrapleural pressure, and an air-con- 
taining rounded lesion appeared which was 
larger than could be accounted for by 
actual tissue destruction. 

A similar phenomenon was also seen clin- 
ically by Beumer and Mellema,! who found 
a 4.7 per cent incidence of cavitary lung 
lesions following pulmonary segmental re- 
sections when 40-100 cm. H:O pressure 
was used in draining the pleural space as 
compared to o.9 per cent incidence when 
8—10 cm. H;O pressure was used. 


SUMMARY 


Three cases of cavitary pulmonary 
lesions following closed chest trauma in 
children have been presented along with a 
brief review of the literature. The roent- 
genographic findings are single or multi- 
cystic cavities often containing air-fluid 
Jevels, surrounded by a variable amount of 
consolidation. The clinical picture is, in 
general, benign with hemoptysis the most 
common finding. Treatment is usually dic- 
tated by associated injuries and prophy- 
lactic antibiotics are unnecessary. 

These cavitary lesions should not be con- 
fused with more common entities, such as 
lung abscess, as the differential diagnosis 
can be made by an awareness of the condi- 
tion, serial roentgenographic findings, and 
the clinical history. 


Oliver A. Sorsdahl, M.D. 
Chief of Radiology 

4756 U.S.A.F. Hospital 
Tyndall A.F.B., Florida 
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THYMIC PATTERNS IN THE NEWBORN* 


By MILTON E. TAUSEND, M.D., and WILHELM Z. STERN, M.D. 


NEW YORK, NEW YORK 


STUDY of 1,020 frontal chest roentgen- 

ograms obtained on consecutive new- 
born infants at Morrisania City Hospital 
was undertaken in the winter of 1958-1959. 
The purpose of the study was to determine 
the frequency of congenital abnormalities 
in the newborn thorax. The frequency of 
such abnormalities in this series was sur- 
prisingly low (not a single skeletal abnor- 
mality was identified). Incidental findings 
in the heart and lungs will be briefly dis- 
cussed, but the attention of the authors was 
directed particularly to the variation in 
thymic configuration. 


GRADING 


Prominence of the thymus was graded 
into 3 stages on either side (1+, 2+, 3+) 
and correlated with the area of the hemi- 
thorax (Table 1). The relative frequency of 
the various grades of thymic prominence is 
shown in Table rr. 

In 517 cases of this series (roughly 50 per 
cent), there was no mediastinal bulge on 
either side; These cases were coded as 
Grade o. It was found that "enlargement" 
of the right lobe of the thymus occurred 
with distinctly greater frequency than left 
lobe prominence. Similarly, the various 
stages of thymic prominence were more fre- 
quent on the right side. In 276 cases 
(slightly more than 25 per cent of the se- 
ries), there was thymic prominence on the 
right side only. Figure 1, 4 and B shows 
Grade 3 prominence on the right and left 
side, respectively. 


VARIOUS PATTERNS 


The frequently described “sail sign,” a 
triangular shaped prominence of the supe- 
rior mediastinal image, is shown in Figure 2. 
This pattern was encountered in a sur- 
prisingly small number of cases (less than 
§ per cent of thymic prominences). Án un- 


TABLE I 
GRADES OF THYMIC PROMINENCE 


Grade o—thymus not visualized 

Grade 1—ess than 15 per cent of area of 
hemithorax 

Grade 2—15—30 per cent of area of 
hemithorax | 

Grade 3—greater than 30 per cent of area 
of hemithorax 


Note: Right hemidiaphragm was noted to be usually at level of 


8th rib (posteriorly). 


dulating contour of the lateral border of the 
thyr:us, due to indentations by the ante- 
ror rib segments, was found rather fre- 
quently in the presence of prominent thy- 
mic images (Fig. 3, 4 and 5). A combina- 
tion of the “sail sign" with undulation of 
the thymic border 1s demonstrated in Fig- 
ure 4. A prominent thymus may occupy the 
entire width of the thorax or its entire verti- 
cal diameter, thereby completely obscuring 
one or both sides of the cardia silhouette 
(Fig. 5). We have not encountered extra- 
thoracic extension of the thymus in any di- 
rection, although a cervical thymus has 
been observed by Moseley and Som.? We 
have never seen the lumen of the trachea 
compressed or displaced by a prominent 
thymus, regardless of its size or situation. 

In a few instances, we were able to ob- 
serve an interval change in thymic con- 
figuration on a follow-up examination ob- 
tained for various reasons after 2 to 4 weeks 
(Fig. 6, 4 and B). While in most cases we 
have noted an enlargement of the thymic 
image during the first few weeks of life, in a 
few cases a decrease in the thymus oc- 
curred, possibly due to a disease elsewhere 
in the body which occasioned the roent- 
genographic examination. It is well known 
that the thymus decreases under stress and 
the discharge of steroid hormones. In one 
instance (Fig. 7), we encountered radio- 
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TABLE II 


PATTERNS OF THYMIC PROMINENCE (1,020 CASES) 


No prominence on either eie; oiii TIS S17 
Unilateral Thymic Prominence 


Right deus deese et ERR TH FE SR 
ofr Bde. aereis sek pr tes9PeRTITÓS p 75 


Bilateral Thymic Prominence 





Grade Right Left 
I 109 51 
» 16g OÇ 
3 [i7 51 





lucent areas within the prominent thymus, 
suggesting the presence of fatty 
(lipoma?) in the prominent thymus. 


tissue 


DIFFERENTIAL DIAGNOSIS 


Our study was confined to frontal roent- 
cenograms. Certain criteria permit the 
‘dentification of a mediastinal image as be- 
ing thymus. According to the silhouette 
sign, the cardiac border will be obscured 
by an anterior density. The indentation of 
the lateral thymic border by anterior rib 
segments 1S characteristic of thymus. The 
“sail sign," when present, will prove to be 
helpfal (although in our experience this has 
not been a frequent finding, as pointed out 
above). In certain instances, the thymic 
prominence has to be differentiated from a 
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Fic. 2. Right lobe prominence. Roentgenogram 
shows the "sail" sign. This was encountered in less 


than 4 per cent of prominent thymic images. 


pneumonic consolidation. The absence of 
an air bronchogram, together with the scal- 
loping of the lateral margin, is indicative of 
thymus. It should be pointed out that an 
air bronchogram can be encountered physi- 
ologically on the medial aspect of each 
hemithorax, as long as the bronchi are in- 
tramediastinal, and that an air broncho- 
gram assumes significance in a more 
peripheral location. An intrathoracic goiter 
will almost invariably affect the trachea. 

A dermoid tumor, also occurring 1n the 
anterior mediastinal compartment, may 





Fic. 1. Thymic prominence, Grade 3 (occupies more than 30 per cent of the area of the hemithorax). 


(A) Right lobe; (B) left lobe. 
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simulate a prominent thymus, but can 
sometimes be differentiated by virtue of its 
contents of tooth structures or skeletal 
parts, as well as the absence of an undulat- 
ing peripheral contour. Malignant lym- 
phomas, confined to the anterior medias- 
tinum, can be differentiated from the thy- 
mus when other mediastinal structures are 
compressed and /or displaced. Total anoma- 
lous pulmonary venous drainage may 
present prominence of the superior medias- 
tinum, but it will show a constriction at 
the base of the heart (““snowman”’ contour) 
and is not as anterior as the thymus. Con- 
firmation of a mediastinal mass as being 
thymus can be obtained by administration 
of steroids, as suggested by Caffev.? 

INCIDENTAL FINDINGS OBSERVED DURING 

THIS STUDY 

The right horizontal fissure was clearly 

visualized in 129 cases. This finding is nor- 





Bic. 3. 
thymic image due to contact with the anterior 
left rib segment. Such undulation of the border 
was found to be a most reliable sign of thymic 
prominence. 


Scalloping of the left border of a prominent 
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Fic. 4. Prominence of right lobe of thymus. Roent- 
genogram shows the "sail" sign as well as undula- 
tions (arrows). 


mal and due to the plane of the incident 
beam in relation to the slight curve and 
slope of the fissure rather than to any 
pathologic thickening. 

Skin folds, simulating a pneumothorax, 
were demonstrated in 51 instances. Skin 
folds are generally characterized by their 
extension beyond the confines of the 
thorax, as well as in atypical directions, 
which do not conform to the contours of the 
lung periphery (Fig. 8). 

A pneumothorax was seen in § instances 
(Fig. 9). Davis? described the vertical fis- 
sure line, which has to be differentiated 


i 





Fic. §. Prominent thymic image obscuring both 
borders of the heart. Note scalloping of the left 
lobe of the thymus in contact with the anterior 
segment of the left fifth rib (arrow). 





Fic. 6. Interval increase of thymic image during a 


from a pneumothorax. This fissure line 
runs from the base of the lung on its lateral 
aspect to the horizontal fissure and will 
show pulmonary markings peripheral to it. 
Bulging intercostal spaces were encoun- 
tered twice unilaterally (Fig. 10) and in one 
instance on both sides. These infants were 
clinically asymptomatic. There was one in- 
stance of suspicious pneumomediastinum in 


an asymptomatic infant. Three cases of 





areas in a 


Fic. 7. Two radiolucent prominent 
right lobe of the thymus (arrow) presumed to 
represent fatty tissue in the thymus. 


Milton E. Tausend and Wilhelm Z. Stern 


SEPTEMBER, 1965 


3 week period. (4) Thymic image at birth; (2) 
thymic image at the age of 3 weeks. 


pneumonia were found, including 1 case of 
massive aspiration of meconium and am- 
niotic fluid. Neonatal atelectasis, confined 
to the right upper lobe, was noted in one 
case. À reticular pattern throughout both 
lungs, with diffuse small radiolucent 1m- 
ages, was demonstrated in 1 case and sug- 
gested the possibility of hvaline membrane 





Fic. 8. Skin folds, which must not be mistaken for a 
pneumothorax (lower arrow). They frequently 
extend beyond the confines of the thorax, toward 
the neck or abdomen. Note extension into the 
neck (upper arrow). 
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ic. 9. Pneumothorax over the lateral aspect of 


the left lower hemithorax (arrow). 


disease. This was not confirmed by the 
clinical record. The child was asymptomat- 
ic and we were presumably dealing with a 
normal variant in a newborn (Fig. 11). As 
pointed out above, an air bronchogram was 
noted intramediastinaliv on several occa- 
sions. 

A right cardiophrenic density was visual- 
ized in § instances and was attributed to 
pericardial fat. 

A unilateral radiolucent lung was demon- 
strated on the left side in one instance 





‘tc. 10. Bulging intercostal spaces along the right 
lateral hemithorax (arrow). Although this sign 
may be encountered in the presence of obstructive 
emphysema, it frequently represents a normal 
variant, 
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Fic. 11. Diffuse reticular pattern in both lungs, with 
small radiolucent images suggesting hyaline mem- 
brane disease, seen in an asymptomatic newborn; 
presumably representing a normal variant. 


(Fig. 12). A follow-up examination on the 
second dav of life showed normal aeration 
bilaterally. Retrospectively, in this asymp- 
tomatic infant, the unilateral hyperlucent 
lung on the left is attributed to rotation. 


ANOMALIES OF THE CARDIAC CONTOUR 


A boot-shaped heart with elevation of 
the cardiac apex was seen in 4 instances 
(Fig. 13). A review of the patients’ clinical 


ae 


tc. 12. Apparent unilateral left radiolucent lung 
attributed to rotation. Follow-up examination on 
the second day of life showed symmetric aeration 
of the lungs. 





FrG. 13. Bizarre cardiac configuration with ‘“‘boot- 
shaped" apex in an asymptomatic child whose 
physical examination was normal; presumably a 
normal variant. 


records did not confirm any cardiac ab- 
normality. A prominent left heart border 
was demonstrated in 5 instances, and a 
prominent right heart border in 2 instances. 
Prominence of the superior mediastinum, 
which was felt to be vascular in nature (be- 
cause of its apparent extension above the 
thoracic inlet), was noted in 4 instances. 
(In one instance a lett superior vena cava 
was strongly suggested on the roentgeno- 
gram.) As pointed out earlier in this report, 
no skeletal abnormalities were encountered. 


SUMMARY 


A series of 1,020 consecutive newborns 
was examined by means of frontal chest 
roentgenograms. Particular attention was 
directed to the patterns of thymic promi- 
nence. In about one-half of the cases, there 
was no prominence of the thymus on either 
side. In the remaining half, prominence of 
the thymus involved much more fre- 
quently the right lobe than the left. The 
various grades of thymic prominence on 
both sides are illustrated. The differential 
diagnosis of thymic prominence is dis- 
cussed. 
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Incidental findings in the lung and car- 
diovascular system, including the fre- 
quency of visualization of the horizontal 
fissure, the presence of skin lines simulating 
a pneumothorax and other normal variants, 
are briefly described. No skeletal abnor- 
malities were noted in this series. 

The reported study shows that wide 
variations exist in the normal appearance 
of the newborn thorax. These should be 
taken into consideration by the interpret- 
ing radiologist. 


Wilhelm Z. Stern, M.D. 
Department of Radiology 
Montefiore-Morrisania Affiliation 
New York, New York 10452 
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ABERRANT RIGHT SUBCLAVIAN ARTERY 
IN MONGOLISM* 


By WILLIAM B. GOLDSTEIN, M.D. 


NEW YORK, NEW YORK 


AC ABERRENT right subclavian artery 
is one which arises as the last branch of 
a left aortic arch instead of from the innom- 
inate artery. This anomaly is found in o.5 to 
1.3 percent!” of the normal population as 
reported in large autopsy series. An aber- 
rant right subclavian artery was first de- 
scribed by Hunauld? in 1735 from autopsy 
findings and its roentgen features were first 
noted by Kommerell!® in 193 

The association of aberrant right subcla- 
vian artery and mongolism was originally 
reported by Strauss" in 1953. She noted the 
aberrant artery in 2 cases of mongolism at 
autopsy, one with and one without associ- 
ated congenital heart disease. Since then, 
several other authors have reported an 
aberrant right subclavian artery in mon- 
goloids, ranging in incidence from 1.67 to 4.5 
per cent.’ This association is not well 
known. In 2 recent monographs on mon- 
golism,** an aberrant right subclavian ar- 
tery 1s not mentioned; in another? only 1 
case in 134 mongoloids is reported. 

Because several mongoloids at The New 
York Hospital were recently noted to have 
this anomaly in a barium swallow cardiac 
series, further investigation of its incidence 
as seen on barium esophagrams seemed 
warranted. 


MATERIAL AND METHODS 


All cases of mongolism in children seen at 
The New York Hospital from 1949 to 1964 
were reviewed. Of 114 mongoloids seen in 
this period, roentgenograms were located of 
£2. Barium esophagrams had been made in 
28 of the 52, usually for cardiac evaluation. 
Twenty-seven of these 28 were found to 
have congenital heart disease. 

Of more than 700 mongoloid patients at 
the Willowbrook State School in Staten Is- 


land, New York, 87 randomly selected am- 
bulatory cases ranging in age from 8 to 47 
years were examined by fluoroscopic spot 
roentgenograms in the frontal and lateral 
projections. The exact cardiac status of 
this group was unknown. Of those fluoro- 
scoped, 75 had roentgenograms which were 
adequate for review. 

To discover the incidence of aberrant 
right subclavian artery in children with 
known congenital heart disease who were 
not mongoloids, the roentgenograms of 131 
children seen at The New York Hospital in 
1964 by one pediatric cardiologist were re- 
viewed. Of this group, 103 had adequate 
barium esophagrams. 


ROENTGEN DIAGNOSIS 

A characteristic roentgen appearance is 
usually seen with an aberrant right subcla- 
vian artery. In the frontal projection, there 
is a Shallow oblique impression on the bar- 
ium filled esophagus ascending from the 
level of the third or fourth thoracic verte- 
bral body on the left to the level of the sec- 
ond or third vertebral body on the right 
(Fig. 14 and 24). This vessel is occasion- 
ally seen on the plain posteroanterior chest 
roentgenogram. The lateral view shows a 
small caliber impression posterior in loca- 
tion (Fig. 15 and 25). Beabout ef al.? and 
Stewart ef al. reviewed thoroughly the 
many reports in which it was stated that 
the aberrant artery passes behind the 
esophagus in 80 per cent of cases, between 
the esophagus and trachea in 10-15 per cent 
and in front of the trachea in 10-15 per 
cent and concluded that passage of the ves- 
sel in front of the trachea or between the 
trachea and esophagus rarelv if ever occurs. 

The deformity on the esophagus is some- 
times mimicked in the anteroposterior 


* From the Department of Radiology, The New York Hospital—Cornell Medical Center, New York, New York. 
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lic. 1. Typical appearance of aberrant right subclavian artery as seen on the barium esophagram 
(4) Frontal study; (B) lateral study. 








l'ic. 2. Appearance of aberrant right subclavian artery on fluoroscopic spot roentgenograms with 
barium swallow. (4) Frontal projection; (5) lateral projection. 
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TABLE I 
SUMMARY OF RESULTS FROM THE LITERATURE AND IN PRESENT SERIES 
No. with Incidence of 
Aberrant Aberrant Right 
No. with Right Subclavian Subclavian 
: Total E No. with Artery Artery 
Mongoloid No. of Congenital | p a 
Cases Cases B Study with with 
PERIC congenital congenital 
total heart tal heart 
disease disease 
New York Hospital 28 om | s IO IO 35.796 37% 
Willowbrook State 
School 87 75 I4 ? 19% ? 
Evans'—Autopsy 
Series 63 28 — I I 1.6% 3.6% 
Strauss'*—Autopsy 
Series 12 6 —- I I 8.3% 16.6% 
Rowe and Uchida*— 
Clinical and Autopsy 
Series* 157 65 142 7 2 4.5% 3.1% 
Non-mongoloid Cases 
with Congenital Heart 
Disease at New York 
Hospital ij 131 103 Oo o © o 
Normal Population 
Autopsy Series 0.5-1.3% 


* Six patients were studied only at autopsy. 


roentgenogram by pressure of the left main 
stem bronchus. This occurs at a lower level 
and is easily differentiated. Vascular rings 
causing a filling defect are usually much 
larger in size. An occasional aberrant vessel 
may not cause a filling defect. This may oc- 
cur when the esophagus is not fully dis- 
tended. 


RESULTS 


The results of the present study are sum- 
marized in Table 1. Of the 114 mongoloid 
children in The New York Hospital study, 
28 had barium swallow cardiac series. 
Congenital heart disease was confirmed in 
27. In 10 of the 28 (35.7 per cent), an aber- 
rant right subclavian artery was found. 
None of the non-mongoloid children with 
congenital heart disease reviewed at The 


New York Hospital demonstrated this 
anomaly. In a series of older mongoloids 
(average age 19.5 years) examined at the 
Willowbrook State School, 14 of 75 (19 per 
cent) were found to have an aberrant right 
subclavian artery. 


DISCUSSION AND SUMMARY 


A high incidence of aberrant right sub- 
clavian artery was found in cases of mon- 
golism. This was especially so in those with 
proven congenital heart disease. Most 
authors? $14? agree that cardiac defects in 
mongoloids are much more commonly seen 
in younger than older subjects. The group 
of mongoloids seen at Willowbrook State 
School with an average age of 19.5 years 
showed a 19 per cent incidence of aberrant 
right subclavian artery. The incidence in 
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the mongoloid children at The New York 
Hospital with congenital heart disease was 
37 per cent. No aberrant right subclavian 
arteries were found in the non-mongoloid 
children with congenital heart disease at 
The New York Hospital. 

It may be concluded that an aberrant 
tight subclavian artery is found in a high 
proportion of mongoloids, and, when seen, 
should suggest the need for further cardiac 


evaluation. 


Department of Radiology 

The New York Hospital 
—Cornell Medical Center 

$25 East 68th Street 

New York, New York 10021 
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THE PALEOPATHOLOGIC RIDDLE OF 
“SYMMETRICAL OSTEOPOROSIS"* 


By JOHN E. MOSELEY, M.D. 


NEW YORK, NEW YORK 


XAMINATIONS of ancient remains 

recovered during the past century from 
archeologic excavations have revealed a 
large variety of congenital and acquired 
pathologic conditions in the skeletons of 
prehistoric peoples. The nature of some of 
these pathologic lesions has been obvious. 
In many instances, however, the patho- 
genesis of the osseous abnormalities has 
continued to be a matter of conjecture. 
Prominent among these puzzling bone de- 
fects is a frequently found abnormality of 
the skull which Hrdlička’ called “symmetri- 
cal osteoporosis.” This abnormality consists 
of asymmetrical coral or sieve-like porosity 
involving the outer surface of the skull or 
parts of it (Fig. 1 and 2). The diploic space 
is widened in the involved area. The outer 
table is absent or porous but the inner table 
is intact. When roentgenographed, the in- 
volved areas show widened diploic space 
and radial striation of bone spicules at right 
angles to the tables (Fig. 3 and 4). The 
roentgen appearance is that of the hair- 
on-end pattern seen today in several forms 
of anemia. 

On expeditions to South America in 1910 
and 1913 Alés Hrdlička, the American 
physical anthropologist, found this condi- 
tion to be frequent in the skulls of ancient 
pre-Columbian Peruvian Indians. He noted 
that skulls of this type were frequent 
among the skeletal remains found along 
the coastal regions of Peru but were absent 
in those from the mountains. Hrdlička," a 
prodigious worker gifted with extraordi- 
nary powers of observation, description and 
the recording of detail, described this 
paleopathologic finding in 1913 in the fol- 
lowing passage: "A peculiar disease, or a 
manifestation of a disease, occurring quite 
commonly in infancy among the prehis- 
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Fic. 1. Skull of pre-Columbian Peruvian Indian 
child showing "symmetrical osteoporosis" of the 
frontal and parietal bones. The skull is approxi 
mately 700 years old as determined by the radio- 
carbon dating method. There is a coral or sieve- 
like appearance of the involved areas. The surface 
of the skull is perforated by multiple small pores or 
empty columns which communicate with the 
diploic space. A segment has been removed from 
the left parietal bone for pathologic and roent- 
genologic study. 


toric Peruvians of the coast. Found by the 
writer in Ig10 at Pachacamac and Chicama 
and at all other parts of the coast that were 
examined in 1913. It was absent in the 
mountains and along the coast its fre- 
quency and perhaps its grade differed from 
locality to locality. This condition of the 
skull began to manifest itself in infancy or 
early childhood. The osseous changes were, 
so far as could be determined, limited to 
the cranium, all other parts of the skeleton 
remaining normal. In all probability the 


* From the Department of Radiology, The Mount Sinai Hospital, New York, New York. 
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liG. 2. Lateral view of same skull as in Figure 1 
showing extent of lesions. 


represented not a local disease, but an indi- 
cation of some systemic disorder, and this 
was more likely of toxic than of nutritive 
or degenerative nature. The disorder was 
often fatal and that mostly betore the 
changes in the skull reached their maxi- 
mum; but in a fair percentage of cases the 
subject recovered. The changes on the skull 
were characterized by considerable sym- 
metry, by limitation to a very large extent 
to the outer surface, by invasion of only 





Fic. 3. Roentgenogram of same skull as in Figures 1 
and 2 showing widening of the diploic space in the 
frontal and parietal areas. Spicules of bone are 
arranged perpendicular to the tables and extend 
outside the poorly defined outer table uncovered 
by a bony plate. There is no major involvement of 
the facial bones. 
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those parts which do not give attachment 
to muscles and by the avoidance of the su- 
tures as well as the facial portions, thus 
differing radically from such diffuse osteo- 
porosis as described in apes by v. Hanse- 
mann. The process began, as can well be 
seen from the numerous specimens, in the 
roof of the orbits or on each side of the 
frontal squama, between the frontal tuber- 
osity and the coronal suture. In the orbits 
it began by an increase of vascularity, fol- 
lowed by deposition of porous tissue, 
which in extreme cases came to look ex- 
actly like a low growth of coral. On the 
frontal the first changes were more like 
those of localized periostitis, but even- 
tually led also to more or less surface osteo- 
porosis. Following the frontal, more ex- 
clusively osteoporotic manifestations de- 
veloped on the posterior portion of each 
parietal, between the temporal crest and 
the sagittal suture, and on the occipital 
above the crest. If the condition still ad- 
vanced, then the wings of the sphenoid, 
parts of the temporals and parts of the 
base with the palate began to show signs of 
proliferation and fine osteoporosis, while 
localized breaking down of the altered tis- 
sue may have taken place in one or more 
of the older lesions. These were evidently 
the limits of the bone changes. If recovery 
took place there was some thickening of 
the affected parts of the skull, disappear- 





Fic. 4. Roentgenogram of segment taken from the 
left parietal bone. The diploic space is widened 
and contains a network of diploic trabeculae. The 
inner table is compact. The outer table in the in- 
volved portion is porous and external to it spicules 
of bone are arranged in a radial pattern perpen- 
dicular to the tables and are uncovered by a bony 
plate. The outer table in the uninvolved portion 
to the right of the section is thick and compact and 
the diploic space in this area 1s smaller. 
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ance of all overgrowths and a persistence 
of more or less of a sieve-like condition of 
the altered surfaces. The rest of the skele- 
ton, as already stated, was either unaf- 
fected or affected but slightly." 

Hooton,’ the former distinguished physi- 
cal anthropologist at Harvard, found the 
condition to be common in the skulls of im- 
mature subjects found in the Sacred Ce- 
note of Chichen Itza in the Yucatan. In 
fact, in 21 well preserved skulls of children 
between the ages of about 6 and 12 years 
from that site, marked symmetrical osteo- 
porosis was noted in no less than 14 or 66 
per cent. From the skulls of older indi- 
viduals recovered from the same sacred 
well, he claimed to be able to distinguish 
various less active phases of the condition, 
including some with almost completely 
healed lesions. Other reports!" have 
described the finding of symmetrical osteo- 
porosis in some skulls of pre-Columbian 
Indians of North America. These would 
indicate a greater frequency of the condi- 
tion in the vicinity of New Mexico and 
Arizona but a few such skulls have been 
found in the northern part of the United 
States, including New York State. There 
are also reports which indicate that sym- 
metrical osteoporosis has been present in 
ancient skulls found in Egypt, Europe and 
Indonesia. 

Early attempts to explain the pathogene- 
sis of these cranial abnormalities were se- 
verely handicapped by the limited knowl- 
edge of bone pathology available during 
that period, and causative factors such as 
rickets and syphilis were suggested by 
some, while others mentioned the possible 
influence of toxic or endocrine disorders. It 
was even suggested that the condition 
might have resulted from pressure due to 
the carrying of water jars on the head. 

Williams’ extensive report? on human 
paleopathology with observations on sym- 
metrical osteoporosis appeared in 1929 and 
Hooton's description of the condition in 
Mayan and North American Indians was 
published in 1930.5 By that time Cooley 
and his associates?’ had described what is 
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now known as Cooley’s anemia or thalas- 
semia major, and Reynolds had described 
the skull changes in that condition.’ In 
1930, Vogt and Diamond” provided a more 
definitive exposition of the roentgen find- 
ings in congenital anemias. They reported 
Ig patients with severe anemia. Five of 
these had congenital hemolytic jaundice 
(hereditary spherocytosis); 13 were cases 
of erythroblastic (Cooley’s) anemia and 1 
had sickle cell anemia. The marked simi- 
larity of the skull changes in all 3 condi- 
tions was noted. When shown roentgeno- 
grams of ancient skulls from the Yucatan 
by Hooton, Edward Vogt, then roentgenol- 
ogist to the Children’s Hospital of Boston, 
suggested that the condition called “sym- 
metrical osteoporosis” by the anthropolo- 
gists indeed appeared identical to the skull 
changes which were then being found in the 
congenital hemolytic anemias. Very little, 
however, has been added to the solution of 
this perplexing problem since then and 
there is a general feeling among those who 
come in contact with the problem that 
these prehistoric people suffered from a 
hemolytic anemia, most likely thalassemia. 

Advances in hematology and radiology 
during the past decade make it possible to 
re-examine this problem with some new 
insights. The number of hemolytic pro- 
cesses which we now know are capable of 
producing a hair-on-end pattern of bone 
change in the skull, for instance, has in- 
creased and some nonhemolytic conditions 
have been found to produce similar 
changes. Thus, in addition to thalassemia 
major (Fig. 5), sickle cell anemia and hered- 
itary spherocytosis, the pattern of sym- 
metrical osteoporosis may be found in the 
skulls of patients with thalassemia minor, 
hereditary elliptocytosis, nonspherocytic 
hemolytic anemia due to red blood cell 
enzyme deficiencies (Fig. 6), iron deficiency 
anemia (Fig. 7), polycythemia and cyanot- 
ic congenital heart disease. Table 1 is a 
partial list of conditions which may pro- 
duce such cranial lesions. The pathologic 
common denominator of these disorders is 
erythroid hyperplasia of the bone marrow 
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Fic. 5. Cooley's anemia. The skull shows a hair-on- 
end pattern involving the parietal and upper oc- 
cipital bones. While the diploic space is widened 
in the frontal bone, the outer table is compact and 
intact and there is no radial spiculation of bone. In 
the parietal bone the diploic space is widened but 
the outer table is porous and fragmented where 
hyperplastic marrow has perforated it and prolifer- 
ated subperiosteally. In this area spicules of bone 
have arranged themselves perpendicular to the 
tables. In the occipital area the hyperplastic 
marrow has almost completely destroyed the 
outer table. The maxillary sinuses are incom- 
pletely aerated. 


in infancy or childhood. The hyperplastic 
cellular marrow between the tables of the 
skull widens the diploic space and thins the 
outer table. The partially atrophied outer 
table is then perforated by the expanding 
marrow which proliferates subperiosteally. 
In time, the outer table may be completely 
destroyed. Stimulation of the periosteum 
produces new bone which eventually is cal- 
cifed and is arranged parallel to marrow 
vessels which are perpendicular to the in- 
ner table.^" At this advanced stage the 
columns of hyperplastic marrow open onto 
the surface of the skull under the perios- 
teum but are uncovered by a bony plate. 
D'Eramo and DeGaetano* contend that in 
some instances hyperplastic marrow may 
also extend through the inner table and 
produce a hyperostosis which differs from 
the pericranial new bone spiculation since 
it is kept more compact by intracranial 
pressure. The anthropological term “sym- 
metrical osteoporosis" coined by Hrdlicka 
is really unsuitable for this process and the 
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condition has been more aptly called 
spongy hyperostosis of the cranium. Ham- 
perl and Weiss have emphasized the 
desirability of this latter designation. In- 
vestigators dealing with this spongy hy- 
perostosis of prehistoric crania have de- 
scribed and discussed the skull in detail, 
but comments regarding abnormalities 
of the remaining skeleton have been either 
lacking or too general to aid in diagnosis. 
The appearance of the calvarium alone, 
however, does not provide any sound cri- 
teria for differential diagnosis, as in all 
cases the pattern of bone change is similar 
and is the result of erythroid hyperplasia 
of the marrow regardless of the mechanism 
of stimulation. Certain differences do exist 
in the reactions or lack of them of other 
parts of the skeleton to various hemato- 
logic processes. In Cooley’s anemia one 
would expect a high incidence of inhibition 
of pneumatization of the maxillary sinuses 
due to expansion of the maxillary bone by 
hyperplastic marrow. Facial bone involve- 
ment in this erythroblastic anemia is the 
rule. On the other hand significant facial 
bone and sinus involvement would not be 





Fic. 6. Hereditary nonspherocytic hemolytic anemia 
of the pyruvate kinase deficient type. Skull of 2 
year old white female shows thickening in the 
frontal region with radial striation of very fine 
spicules. The outer table is atrophied. In the 
parietal area there is coarser spiculation with 
typical hair-on-end appearance. 
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expected with any frequency in sickle cell 
anemia, thalassemia minor or iron defi- 
ciency anemia. In children, advanced hy- 
perplastic marrow changes in the central 
and appendicular skeleton would usually 
be seen in Cooley’s anemia but would be 
mild or frequently absent in most children 
with sickle cell disease, even milder in 
thalassemia minor and probably absent in 
iron deficiency anemia. If such skulls were 
the result of sickle cell anemia or its genetic 
variants, some long bones should be found 
among the older children or adults which 
would show evidence of infarctions or corti- 
cal thickenings. If the skull changes were 
due to thalassemia minor, then skeletons 
showing changes consistent with thalas- 
semia major should also be found among 
the remains. 

Hrdlička, describing the remains of an- 
cient Peruvian Indians, maintained that 
the osseous changes were, so far as could 
be determined, limited to the cranium; all 
other parts of the skeleton remaining nor- 
mal or being only slightly affected. He was 
of the impression that the pathologic pro- 





Fic. 7. Iron deficiency anemia. There is thickening 
in the frontal and parietal areas. In the parietal 
region there is subperiosteal perpendicular spicula- 
tion of bone. The patient is a 10 month old 
Puerto Rican boy born to an anemic mother. He 
was fed a diet almost exclusively of milk with some 
vitamin supplements. The remaining skeleton 
showed no abnormalities. 
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INCOMPLETE List or CoNpirTioNs Wuicu May 
Cause A Hatr-ON-EnpD PATTERN IN SKULL 














I. Congenital Hemolytic Anemias 
Thalassemias 
Thalassemia major—Cooley’s anemia 
Thalassemia intermedia 
Thalassemia minor 
Thalassemia—hemoglobin S disease 
Thalassemia—Lepore hemoglobin disease 
Thalassemia—hemoglobin E disease 
Sickle Cell Disease 
Sickle cell anemia 
Sickle cell—hemoglobin C disease 
Sickle cell—thalassemia 
Hereditary Spherocytosis (Spherocytic 
anemia) 
Hereditary Elliptocytosis 
Hereditary NonSpherocytic Hemolytic Ane- 
mia 
Pyruvate kinase deficiency 
Probably others 
IT. Iron Deficiency Anemia 
III. Cyanotic Congenital Heart Disease 
IV. Polycythemia Vera in Childhood 








cess avoided the facial bones. Hooton, dis- 
cussing the remains of pre-Columbian 
Mayan Indians in the Yucatan and several 
Pecos skeletons, confessed that he was 
never able to satisfy himself that bones 
other than those of the skull were affected. 
On the other hand, Williams? and Wake- 
field e£ 47.5 did describe some North Ameri- 
can skeletons which were said to have some 
long bone alterations. The meager descrip- 
tions of these suggest that they may have 
been the sites of hyperplastic marrow with 
thinning of the cortices. The need for fur- 
ther study, especially roentgenographic 
examination of skeletons in which the 
skulls have shown symmetrical osteoporo- 
sis, seems clear. At least, the presence of 
the major hemolytic disorders, thalas- 
semia major and sickle cell disease might 
be confirmed or excluded. 

Hereditary spherocytosis could be the 
cause of changes similar to those of sym- 
metrical osteoporosis, but, even in the un- 
treated state, this condition is usually pro- 
longed and relatively benign and the find- 
ing of frequent involvement of the bones of 
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“Ham- 


8. Bahima disease. Young child of the 


The skull is 


FIG 
itic” Bahima people of Uganda. 
high and frontally bossed. In the frontal and 
fronto-temporal regions there are rounded scars 
from indigenous therapy by branding. 


infants and young children would seem un- 
likely, at least, in the evolution of the dis- 
ease as we see it today. 

Hereditary elliptocytosis, as currently 
seen, is generally a very benign disorder 
which only rarely causes hemolytic anemia, 
and, while cases with skull changes have 
been described, they are rare indeed. The 
incidence of this condition has not yet been 
determined. 

The nonspherocytic hemolytic anemias 
due to enzyme deficiencies, especially 


pyruvate kinase deficiency, are capable of 


producing similar skull changes but we 
have not had the opportunity to study the 
appendicular skeleton in any of these cases 
to date. The incidence of these hemolytic 
disorders is yet to be firmly established. 

In the past 8 vears, it has been well 
documented that iron deficiency anemia in 
infants and children can result in skull 
changes identical to those occurring in the 
congenital hemolytic anemias.! 191? Such 
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cases have been described 1n many different 
parts of the world (Indonesia, Mexico, 
Europe and the United States) and in sev- 
eral different races. Significant involvement 
of bone in iron deficiency anemia appears 
to be limited to the skull. Most of these 
voung patients have suffered from poor 
diets which consisted mainly of milk. Some 

cases have been repor ted, however, in 
which the anemia was due to chronic 
blood loss. Lie-Injo!® has described a 12 
vear old girl with such skull changes, for 
instance, whose anemia was secondary to 
chronic blood loss from the intestinal tract 
due to hookworm infestation. 

In this connection in a recent interesting 
report, Jellide and Blackman? describe a 
condition occurring among the children of 
the "Hamitic" Bahima people of Uganda. 
These children present with slightly tower- 
shaped, sometimes bossed, skulls which are 
recognized by parents in early life and 
treated by multiple branding (Fig. 8). 
Roentgenologic examination of these skulls 
shows diploic widening and hair-on-end 
spiculation identical to that seen in the 
hemolytic anemias (Fig. 9), but there is no 
evidence of thalassemia, sickle cell disease 
or other hemolytic process. All of the 
children examined showed some degree of 
iron deficiency anemia. The Bahima ‘people 
are a pastoral group in whose culture cattle 
occupy a dominant position. Milk in vari- 
ous forms is the major nutritional item of 
the diet and is fed to infants from the early 
months of life in as large quantities as pos- 
sible. Other foods play a minor or even 
negligible role. Milk is the cultural “super- 
food" for young and old alike and is tradi- 
tionally considered all that 1s necessary for 
children. Jellife and Blackman have sug- 
gested that this widespread cranial ab- 
normality, which is referred to in Uganda 
as "Bahima disease," is due to chronic iron 
deficiency anemia resulting. from a diet 
almost exclusively of milk. This is the first 
report suggesting such frequent involve- 
ment of the skull from iron deficiency 
anemia directly related to the cultural en- 
vironment, and it would tend to strengthen 
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the possibility that symmetrical osteoporo- 
sis seen so frequently in the ancient skulls 
of Peru and the Yucatan may, in fact, be 
the result of iron deficiency anemia. 

It does not seem necessary, of course, to 
ascribe the same etiology to all skulls with 
symmetrical osteoporosis, at least, not to 
those found in widely different areas, but 
the current, although rather vague, impres- 
sion that the condition is a manifestation 
of paleontologic thalassemia?" does not ap- 
pear to be well supported by the facts. In 
addition to Hrdlicka's and Hooton's con- 
tention that there was no significant in- 
volvement of the facial or long bones in the 
Peruvian and Yucatan skeletons, thalas- 
semia does not exist in the Peruvian In- 
dians of today," nor has sickle cell disease 
been recorded in those Indians who are un- 
mixed. 

The application of modern radiographic 
techniques to the study of other portions of 
these ancient skeletons should provide 
data of more diagnostic value. Such find- 
ings when considered in the light of our cur- 
rent knowledge regarding gene distribu- 
tion, mutation and polymorphism and our 
knowledge of ancient dietarv habits can 
provide a step forward in the solution of 
this paleopathologic riddle. 

It is surprising that even today the 
scope of radiologic investigation is largely 
neglected by archeologists. The value of 
such examinations in the detection of 
pathology not apparent on gross inspection 
of a bone hardly needs to be stressed to 
anyone vaguely familiar with diagnostic 
roentgenology. Radiography is also one of 
the most useful means of examining mum- 
mies.!* When these are found in cartonnage 
packs or wrapped in friable bandages, 
radiography may be the only way in which 
they can be examined. Wells!’ has recently 
introduced radiography in archeology as a 
means of comparing morbiditv rates be- 
tween ancient populations. This is done by 
observing the number of growth arrest 
lines in the long bones of a sample of indi- 
viduals from various locations. 

At a recent symposium on human paleo- 
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Bahima disease. Skull of patient shown in 
ligure 8. There is widespread involvement of 
frontal and parietal bones with widening of the 
diploic space, coarse spiculation and dissolution of 
the outer table. 


FIG. Q; 


pathology, Jarcho* called for a renewed 
interest and effort in this relatively dor- 
mant field by American scientists. The 
radiologist can and should play an impor- 
tant part in this expected resurgence. 


SUMMARY 


A frequent finding in the skulls of pre- 
historic peoples, called “symmetrical osteo- 
porosis" by the anthropologists, has been 
described and illustrated. Possible explana- 
tions for these bone alterations are recon- 
sidered in the light of present hematologic 
and radiologic knowledge, and the need for 
fuller use of radiographic techniques in the 
investigation of this and other paleopatho- 
logic problems is discussed. 

Department of Radiology 


The Mount Sinai Hospital 
New York, New York 10029 
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THE SKULL ROENTGENOGRAM IN IRON DEFICIENCY 
ANEMIA AND IN SECONDARY POLYCYTHEMIA* 


By JAMES W. POWELL, M.D.,f H. STEPHEN WEENS, M.D.,,i 
and NANETTE K. WENGER, M.D.$ 


ATLANTA, GEORGIA 


HALASSEMIA and its variants, sickle 

cell anemia and related hemoglobinop- 
athies, and congenital hemolvtic Jaundice 
are well known causes of abnormalities in 
the skull roentgenogram. Only recently has 
it been mentioned in the literature that 
similar skull changes may on occasion be 
produced by chronic iron deficiency anemia 
and by the secondary polycythemia of 
cyanotic congenital heart disease. The 
roentgenographic findings of the latter two 
entities are stressed in this report since 
they have received such little attention. 
Brief consideration is given to the pathol- 
ogy and underlying pathogenesis. 


REPORT OF CASES 
IRON DEFICIENCY ANEMIA 


Case 1. This 17 month old white male was 
admitted to the hospital because of pneumonia 
and failure to thrive. Physical examination re- 
vealed a poorly developed, poorly nourished 
child with pale yellowish skin and pallor of the 
mucous membrane. Except for a few scattered 
wheezes in the chest, the physical examination 
was within normal limits. 

Laboratory studies revealed a hemoglobin of 
3 gm. per 1oo cc. and a hematocrit of 13 per 
cent. The red blood cells were microcytic and 
hypochromic with marked variation in shape; 
a bone marrow examination was compatible 
with the diagnosis of iron deficiency anemia. 

After admission, the patient was treated with 
oral iron and improved markedly. He was 
asymptomatic at the time of discharge; the retic- 
ulocyte count was 3.1 per cent. Three months 
later, the hematocrit was 39.5 per cent and the 
hemoglobin was 14 gm. per 100 cc. 

Skull roentgenograms showed a marked 
thickening of the calvarium, especially in the 





Seventeen month old male with 


Case r. 
marked nutritional iron deficiency anemia. A 
lateral roentgenogram of the skull shows thicken- 
ing of the diploé with thinning of the inner and 
outer tables of the calvarium, most marked in the 
frontal area. 


Fic. i. 


frontal area with thinning of the inner and 
outer tables. Distinct vertical striations were 
present (Fig. 1, 2 and 3). 


SECONDARY POLYCYTHEMIA 


Case u. This 2 year old white male was 
noted to be cyanotic shortly after birth. On 
physical examination a Grade 111 high-pitched 
systolic murmur, maximal in the second and 
third left intercostal spaces was heard; there 
were no diastolic murmurs. A venous angiocar- 
diographic study demonstrated transposition 
of the great vessels with a normal aortic arch 
and a large right-to-left shunt at the ventricu- 
lar level. 

The patient was hospitalized for most of the 
first year of life because of dyspnea, seizures, 
severe cyanosis and marked secondary poly- 
cythemia. The hematocrit ranged from 76 to 


* From the Department of Radiology and Medicine, Emory University School of Medicine and Grady Memorial Hospital, Atlanta, 


Georgia. 
1 Resident in Radiology, Grady Memorial Hospital. 


t Professor and Chairman, Department of Radiology, Emory University School of Medicine. 
§ Assistant Professor of Medicine, Emory University School of Medicine; Director, Cardiac Clinic, Grady Memorial Hospital. 
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FrG. 2. Case 1. Anterior roentgenogram shows 
the same finding in the frontal bone. 


89 pez cent with hemoglcbin levels as high as 
24.1 gm. per Ioo cc. 

The skull roentgenograms at the age of 21 
months (Fig. 4, 5 and 6) showed marked thick- 
ening of the frontal bone and corresponding 
thinning of the inner and outer tables. On a 
close-up study coarse vertical striations were 
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noted. The spine and peripheral bones were 
roentgenographically normal. 


Case 1. This 3 year old white female was 
noted to be cyanotic shortly after birth. At car- 
diac catheterization, a complex lesion was dem- 
onstrated which included tricuspid atresia, a 
right-to-left shunt at the atrial level, a left-to- 
right shunt at the ventricular level and atresia 
of the ascending aorta. The systemic circulation 
was maintained by reversed flow through a pa- 
tent ductus arteriosus. The hematocrit was 89 
per cent with a hemoglobin level of 25.2 gm. per 
100 cc. Roentgenograms of the skull revealed 
thickening of the frontal bone with correspond- 
ing thinning of the inner and outer tables. Be- 
cause of the similarity to Case iT, these roent- 
genograms are not reproduced here. 


REVIEW OF THE LITERATURE 
THALASSEMIA 

Cooley’s anemia or thalassemia forms a 
prototype for the anemias discussed in this 
paper and, therefore, 1s briefly considered. 
One of the major morphologic alterations 
of thalassemia occurs in the bone marrow 
which 1s markedly hyperplastic with an in- 
crease in the volume of active red mar- 
row." These pathologic changes form the 
underlying anatomic basis for the ob- 
served skull changes in thalassemia; simi- 
lar, but generally less severe, pathologic 
alterations occur in all of the anemias de- 





A close-up tangential roentgeno- 


HIG; 3, Gaseni, 
gram demonstrates fine vertical striations in addi- 
tion to the thickened diploé. 


lic. 4. Case m. A lateral roentgenogram shows 
thickening of the diploé with thinning of the 
tables, most marked in the frontal bone. 
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scribed herein. One should be aware that 
nutritional and metabolic factors also 
contribute to the pathology of the bone 
changes in the more profound anemias. 

[n a given patient with thalassemia, the 
bone changes are variable, depending upon 
the severity of the disease process, and mav 
consist of any combination of the following 
roentgenographic findings: 

I. Thickening of the cranial bones with 
the frontal bone being most prominently 
involved and the occipital squamosa below 
the internal occipital protuberance usually 
being spared. 

2. Thinning of the inner and outer ta- 
bles of the skull. 

3. Widening of the diploic space, pro- 
ducing a so-called “hair-standing-on-end”’ 
appearance. 

4. Diminished pneumatization of the 
paranasal bones, especially the maxillary 
antra. This abnormality is usually not en- 
countered in the other anemias. 

c. Hypertrophy of the upper maxilla. 

Peripheral bone abnormalities are most 
marked in infants and tend to diminish in 





al 


Fic. 5. Case 11. A frontal roentgenogram reveals 
distinct vertical striations (arrow). 
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A close-up tangential roentgeno- 


Fic. 6. Case II. 
gram shows the coarse vertical striations in addi- 
tion to the thickened diploé. 


- F 


severity as the child grows older.’ These 
changes are usually more prominent than 
in the other chronic hemolytic anemias. 
There is minimal spine involvement, pre- 
dominantly enlargement of the medullary 
cavities. The severe cupping deformity and 
osteoporosis common in sickle cell disease 
are not usual features of thalassemia. 


SICKLE CELL DISEASE 

Sickle cell disease and its variants may 
produce skull changes similar to those of 
thalassemia, but usually the findings are 
not as extensive. However, in a given 
case, these two diseases often cannot be 
distinguished from skull roentgenograms 
alone, although markedly diminished pneu- 
matization of the maxillary antra or other 
paranasal bones renders fairly certain the 
diagnosis of Cooley’s anemia. On the other 
hand, the clinical picture, the hematologic 
features and peripheral bone roentgeno- 
grams usually make the differential diagno- 
sis easy. The gross pathology of the bone 
marrow in sickle cell disease is similar to 
that of thalassemia. 


CONGENITAL SPHEROCYTOSIS 
Patients with hereditary spherocytosis 
or congenital hemolytic anemia may, on 
occasion, have skull roentgenograms simi- 
lar to those seen in patients with sickle cell 
disease or thalassemia. The abnormalities 
are usually less severe and occur less fre- 
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quently than in the patients with the other 
two diseases. 


IRON DEFICIENCY ANEMIA 


The roentgenographic skull changes of 
chronic iron deficiency anemia were first 
described in 1958 in a 12 year old Indo- 
nesian girl with a hemoglobin of 4.3 gm. 
per 100 cc." Since that time several similar 
reports have appeared in the literature, 
some being cases of children born prema- 
turely.?»?33 No changes have been ob- 
served in the peripheral bones, a finding in 
marked contradistinction to the congenital 
hemolytic anemias. 

The usual alterations in iron deficiency 
anemia consist of widening of the frontal 
bones with thickening of the inner and 
outer tables and, at times, vertical stria- 
tions. There has been no facial bone in- 
volvement in the reported cases. The roent- 
genographic skull changes are both unreli- 
able and unpredictable as an index of the 
severity of the anemia.* Figures 1, 2 and 3 
demonstrate these typical skull findings in 
our Case 1. 


POLYCYTHEMIA 


Only recently has it been recognized 
that secondary polycythemia may cause 
abnormal skull roentgenograms. In 1940, 
Dykstra and Halbertsma? described thick- 
ening of the skull in the frontal area in an 
autopsy report of primary polycythemia in 
a 12 year old child, but no roentgenograms 
were avallable. Caffey* briefly mentioned 
that the secondary polycythemia of cya- 
notic congenital heart disease may produce 
abnormal skull changes, but did not com- 
ment further. In 1958, Ascenzi and Mari- 
nozzi! described in detail the roentgeno- 
graphic skull changes of secondary poly- 
cythemia in 2 cases of tetralogy of Fallot. 
The first was a 33 year old child whose skull 
roentgenograms showed a trabecular pat- 
tern with distinct striations; the second 
was a 6 year old child with a hematocrit of 
88 per cent whose cranial bones showed 
parietal bossing, thinning and disappear- 
ance of the outer table as well as thinning 
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of the inner table. Recently, 6 cases of 
roentgenographic peripheral bone abnor- 
malities, secondary to the polycythemia of 
cyanotic congenital heart disease, have 
been reported; several of these patients had 
skull abnormalities as well as long bone 
changes." The peripheral bone changes 
consisted of cortical defects, widening of 
the medullary canals, loss of diaphyseal 
tapering, and loss of trabeculation in some 
areas with coarsening in others. Figures 4, 5 
and 6 show these abnormalities in the skull 
roentgenograms of Case 1. 


CLINICAL DATA AND DISCUSSION 


Skull and peripheral bone roentgeno- 
grams were obtained of 24 additional 
cyanotic patients followed at the Grady 
Memorial Hospital Cardiac Clinic in an at- 
tempt to assess the incidence of skull 
changes in patients with cyanotic congeni- 
tal heart disease and secondary poly- 
cythemia. 

The diagnoses of these patients included: 
tetralogy of Fallot—14 cases; transposition 
of the great vessels—-3 Cases; transposition 
of the great vessels with tricuspid atresia—2 
cases; atrioventricular canal with pulmonic 
stenosis—2 cases; pseudotruncus—1 case; 
dextrocardia, corrected transposition of the 
great vessels and pulmonic stenosis—1 
case; and dextrocardia with undiagnosed 
cyanotic congenital heart disease—1 case. 
The average patient was 11.8 years old 
with an age range of 8 weeks to 43 years. 
Hemoglobin levels varied from 10 to 22.5 
gm. per 100 cc. The hematocrit varied from 
36 to 75 per cent with an average of 53.7 
per cent. Arterial oxygen saturation levels 
were available for 14 of these patients and 
varied from 30.2 to 93.0 per cent, with an 
average of 73.8 per cent. 

No further cases with abnormalities of 
the skull or peripheral bone roentgeno- 
grams were found; however, in none of the 
above patients was the secondary poly- 
cythemia as severe as in the 2 reported 
cases. The occurrence of roentgenographic 
skull changes is apparently dependent 
upon the severity of the polycythemia and 
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correlates fairly well with the hemoglobin 
and hematocrit levels. 

The pathology of the skull changes has 
recently been described by Mariani and 
Bosman.? In their study, the calvarium of 
18 patients with cyanotic congenital heart 
disease was examined at autopsy. In 3 of 
these patients there was an increase of the 
diploé at the expense of the outer and 
inner tables, particularly the outer table. 
Occasionally, the marrow extended out- 
ward under the periosteum; none of the 3 
cases had the trabecular rearrangement 
associated with striations. 

The anemias described above and secon- 
dary polycythemia appear to have in com- 
mon a hyperplasia or expansion of the 
bone marrow with the resultant changes in 
the skull, best detected on skull roentgeno- 
grams. The skulls of infants and children 
seem most susceptible to the effects of the 
expanding bone marrow. 


SUMMARY 


1. Several hematologic diseases may 
cause similar roentgenographic abnormali- 
ties of the skull. In this report the changes 
in chronic iron .deficiency anemia and 
secondary polycythemia are stressed. 

2. Roentgenographic skull changes pro- 
duced by secondary polycythemia are un- 
common and are probably related to the 
severity of the cyanosis and the degree of 
secondary polycythemia. 

3. The exact mechanism of production 
of these bone changes is uncertain, but ap- 
pears to be related to bone marrow hyper- 
plasia. 

H. Stephen Weens, M.D. 
Department of Radiology 
Emory University School of Medicine 


80 Butler Street, S.E. 
Atlanta, Georgia 30303 
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ANTERIOR FONTANEL BONES* 


By BERTRAM R. GIRDANY, M.D., and EUGENE BLANK, M.D. 


PITTSBURGH, PENNSYLVANIA 


Ps era nee only 5 examples!:?’ of bones 
in the anterior fontanel have been 
recorded in literature, these intrafontanel 
bones are not rare. Thirty-one examples 
have been identified at the Children’s 
Hosp:tal of Pittsburgh. In 3 other children, 
accessory bones were located in the meto- 
pic sutures anterior to the fontanel. In one 
other child, wormian bones lay in the 
coronal sutures adjacent to the fontanel. 
The clinical significance and the growth 
patterns of these intratontanel and intra- 
sutural bones form the contents of this 
paper. 


MATERIAL AND DISCUSSION 


Thirty-one of the 35 children were boys. 
All the children were from different fami- 
lies; their siblings were not studied. In the 
16 instances in which race was known, 15 
children were white anc 1 child was Negro. 
The parental ages otf 7 children were 


known; the average maternal age was 28 
vears and the average paternal age was 31 
years. Six boys were examined because of 
trauma. In at least 6 children, the bones in 
the anterior fontanels were palpated and 
the question of either too early closure or 
unusually small size of the anterior fon- 
tanel provided the indication for roentgen 
examination of the skull. The skulls of the 
other children were examined roentgeno- 
graphically for a variety of reasons, includ- 
ing congenital defects, tumors, meningitis, 
and convulsions. It is probable that other 
examples of anterior fontanel bones were 
overlooked, and that some, although recog- 
nized, were not filed so as to be available 
for this report. 

Anterior fontanel bones may be present 
at birth or may appear later. Single bones 
filled the anterior fontanels of 24 children. 


They were demonstrated in § children 


under 1 month of age (Fig. 1, Z and P). 


* From the Department of Radiology, Children's Hospital of Pittsburgh and the University of Pittsburgh, School of Medicine. 





lic. 1. (4) Frontal and (B> lateral projections. A large bone ( 7 ) fills the anterior fontanel of a boy, 1 month 
of age. Its curve fits the curve of the skull. Normal growth of the skull occurred subsequent to this study. 


148 


Vou, os; No. 1 


Anterior Fontanel Bones 
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Fic. 2. (4) Frontal and (B) lateral projections. At least $ separate bones lie in the anterior fontanel of 
this boy, who is ; months of age. 


One child at 1 month of age had no bone in 
his anterior fontanel; at 23 years of age he 
had a large bone filling his anterior fon- 
tanel and almost wholly fused with the 
adjacent bones of the skull. Anterior fon- 
tanel bones are usually single but were 
multiple in 2 children (Fig. 2, 4 and B). In 
3 children a small bone occupied part of the 
fontanel. The small bone may lie posteriorly 
(Fig. 3), centrally, or anteriorly. If a meto- 
pic suture is present, a bone may lie in it 
either posteriorly (Fig. 4, 4 and B) or 
anteriorly (Fig. 5, 4 and B). Three chil- 
dren had wide metopic sutures with single 
bones in them. In 2 children with anterior 
fontanel bones, the metopic sutures were 
open (Fig. 6, A-D). In one child the coro- 
nal sutures adjacent to the anterior fon- 
tanel were the sites of bones (Fig. 7, 7 and 
B). 

As it grows, the intrafontanel bone oc- 
casionally remains flat and then does not 
develop a diploic space as early as do the sur- 
rounding bones (Fig. 8, 4—D). 

Fusion between the anterior fontanel 
bone and the adjacent bones of the skull, 
the frontal and the two parietals, appears 
to be complete by the 4th or sth vear of 
life; no examples of independent fontanel 
bones were seen in our children older than 
4 years. Fusion may first occur posteriorly 
(Fig. 8, A-D) or anteriorly. 


Caffey? stresses the fact that in the skull 
“normal variations in the location of the 
ossification centers and in the patterns of 
the sutures” are numerous; and that in 
some apparently normal skulls wormian 
bones “may be single or multiple, exceed- 
ing 100 in number." Dedick and Cattey? in 
their study of the skulls of 1,030 infants 
and Caffev! in examinations of approxi- 
mately 10,000 newly born infants identi- 
fied no anterior fontanel bones. 





The large anterior 


projection, 
fontanel of this boy, 6 months of age, contains a 
small chip of bone ( 1 ). The anterior arrow de- 
lineates the anterior margin of the anterior 
fontanel. 


Fic. 3. Lateral 





Fic. 4. (4) Frontal and (B) lateral projections. In this boy, 3 days of age, in the lateral project 
bone (—) lies in the region of transition between the anterior fontanel and the wide metop! 
occipital cephalhematoma (+) and small parietal foramina ( 1 ) are present. In the frontal pi 
accessory bones lie well anterior to the anterior fontanel in the metopic suture. The child w 
again when he was 20 months of age; neither the accessory bone nor residua of the cephall 
parietal foramina were visible. The skull had grown at a normal rate. 





Fic. 5. (4) Frontal and (B) lateral projections. In the skull of this boy, 14 months of age, \ 
cephalus, a large bifid bone ( —) fills the anterior portion of the wide metopic sutur 





Fic. 6. (4 and B) Frontal and lateral projections. In the skull of this boy, 33 months of age, a 
the anterior fontanel, the metopic suture (B) is patent, and an interparietal bone (C) is I 
superior median fissure (D). 
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Fic. 6. (C and D) In another boy, who is 4 days of age, the anterior fontanel contains a larg 
(—) and the metopic suture is open (7 ). 


Torgersen’ observed no anterior fontanel 
bones in roentgenograms of the skulls of 
400 children older than 5 years. Wormian 
bones that were visible on gross specimens 
were not seen on roentgenograms because 
obliteration of the sutures was too far ad- 
vanced. In the group of children reported 
here, the oldest child in whom an anterior 
fontanel bone was present was 4 vears of 


Caftey, and Schinz and colleag 
lieve that the fontanels close throi 
growth from the periphery of the 1 
bones and by the development in 
new ossification centers. 

The usual mechanism for closut 
fontanel is centripetal marginal gi 
contiguous bones until finally the 
fontanel 1s obliterated. Occasio: 
separate bone appears in the ante 





Fic. 7. (4) Frontal and (B) lateral projections. In the skull of this boy, 3 months of age, a small b 
one of the coronal sutures (—) and an even smaller bone lies in the other coronal suture (+). TI 
fontanel does not contain a bone. 
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(4 and B) Frontal and lateral roentgenograms of the skull were made when this girl 


was I month of age. 


tanel before or after birth. This separate 
bone appears to grow centritugally until it 
fuses in variable sequence with the centri- 
petally growing edges of the parietal and 
frontal bones during the 4th or sth year of 
life. The anterior fontanel bone does not 
interfere with the normal growth of the 





skull, nor does it alter the pattern of ab- 
normal growth in the case of tumor or hv- 
drocephalus. 

Bones in the anterior fontanel and its 
contiguous sutures should be recognized as 
normal variants. Otherwise, they may 
wronglv suggest premature closure of the 


Qu 


Fic. 8. (C and D) Same girl 8 months later. Growth of the skull has taken place at a normal rate. The bone 
in the anterior fontanel ( 1) has become flat and has not developed a diplo:c space. Fusion has occurred 


posteriorly. 
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fontanel to the pediatrician and premature 
closure of the fontanel or fracture of the 
parietal or frontal bones to the radiologist. 


SUMMARY 


Bones in the anterior fontanel and its 
contiguous sutures are normal and rela- 
tively common variants that do not inter- 
fere with normal growth of the skull. The 
bone is usually single. It is occasionally flat 
and may or may not develop a diploic 
space. Fusion between the fontanel bone 
and the surrounding bones of the skull oc- 
curs usually before the sth year of life. 


Bertram R. Girdany, M.D. 
Children’s Hospital of Pittsburgh 
125 De Soto Street 

Pittsburgh, Pennsylvania 15213 


The authors are indebted to Dr. John Caffey 
for his helpful criticism during the preparation 
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of this paper and for his review of the manu- 
script and material. 
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NORMAL AND ABNORMAL INTERORBITAL 
DISTANCES, WITH SPECIAL REFERENCE 
TO MONGOLISM* 


By BARRY E. GERALD, M.D.,f and FREDERIC N. SILVERMAN, M.D. 


CINCINNATI, OHIO 


IM9NGOLISM, as a clinical entity, was 
first described in detail by Down in 
1866.? Roentgenographic stigmata of the 
disease were recognized by Clift® in 1922. 
He described a small, dolichocephalic skull 
with thin bones and separation of the cra- 
nial sutures. He also recognized the poor de- 
velopment of the nose and maxilla. Interest 
in the roentgenographic signs of mongolism 
received impetus with the description by 
Caffey and Ross? of the bony pelvis in the 
syndrome, which permitted a roentgeno- 
graphic diagnosis in the first months of life 
when clinical diagnosis is most difficult. 
The purpose of this paper is to present a 
new roentgenographic sign in mongolism, 
specifically, narrowing of the interorbital 
distance (orbital hypotelorism). We sug- 
gest that orbital hypotelorism is the skele- 
tal substrate for the characteristic facies of 
the patient with Down's syndrome or mon- 
golism. 


METHODS AND MATERIALS 


The interorbital distance was first de- 
fined by Cameron,* a physical anthropolo- 
gist, in studies of a small number of dried 
skulls. He described this dimension as the 
maximal distance between the medial walls 
of the bony orbits, measured at the junc- 
ture of the crista lacrimalis posterior with 
the fronto-lacrimalis suture (Fig. 1). The 
interorbital distance was described roent- 
genographically by Currarino and Silver- 
man? in their studies of arhinencephaly and 
trigonocephaly. In an attempt to duplicate 
as closely as possible the work of Cameron, 
the interorbital distance was determined by 


measurements on posteroanterior roent- 
genograms of what was believed to repre- 
sent the junctures of the medial angular 
processes of the frontal bone with the 
maxillary and lacrimal walls. Basically, this 
defines the distance between the anterior 
portions of the lateral ethmoidal walls 
which 1s also the distance between the an- 
terior edges of the lamina papyracea. 

To establish their original standards, 
Currarino and Silverman? used nonrotated 
posteroanterior roentgenograms of skulls 
obtained at a target-table top distance of 
100 cm. and a patient-film distance of 5 cm. 
The roentgenograms of 250 patients of 
varying ages from birth to 12 years were 
studied. The majority had been examined 
for suspected fracture or sinusitis and were 
otherwise normal. A distribution diagram 
was constructed showing the mean values 
with a range of 3.291 standard deviations 
above and below because of the limited 
number of measurements in each age group. 

In order to provide statistically more 
reliable standards, the original study of 
Currarino and Silverman? has been re- 
peated using the same technical factors and 
patient selection but surveying 100 patients 
in each year of age from birth through 12 
years. The previous study had found no 
significant relationship between the inter- 
orbital distance and the patient's sex so 
that age was the single factor considered. 
Although correlation with the patient's 
physical measurements would be of inter- 
est, this was beyond the scope of this 
study. 

In the older child with a well pneuma- 


* Presented at the Sixty-fifth Annual Meeting of the American Roentgen Ray Society, Minneapolis, Minnesota, September 29- 


October 2, 1964. 


From the Departments of Pediatrics and Radiology, University of Cincinnati College of Medicine, The Children's Hospital, and The 


Children's Hospital Research Foundation. 


This work was made possible in part through NIH Grant FR-oooro, 
f Present address: Children's Hospital of the East Bay, Oakland, California. 
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tized ethmoid, roentgenographic differen- 
tiation between the anterior portions of the 
ethmoid at the level of the lacrimal bones 
and the ethmoid cells lying adjacent to the 
more laterally placed posterior orbital walls 
may be difficult (Fig. 2). In most cases, 
however, the medial orbital rim forms a 
smooth inferiorly directed curve continu- 
ous with the anterior portion of the eth- 
moidal wall and the interorbital distance 
can be determined adequately. Any but the 
most minor degrees of rotation will make 
evaluation difficult. 

The roentgenograms of 112 patients with 
a clinical diagnosis of mongolism seen at 
The Children’s Hospital and at the Hamil- 
ton County Diagnostic Clinic for Retarded 
Children were then reviewed. The interor- 
bital distance was determined in those pa- 
tients having satisfactory posteroanterior 
roentgenograms of the skull. Forty-six 
satisfactory roentgenograms were available 
for study. All of the measurements were 
made to the nearest millimeter. Chromo- 
somal analyses were not available from a 
suficient number of patients to permit 
analysis of the effect of genotype on orbital 
measurements, but no gross differences 
were noted in the several types of mongo- 
lism (trisomy 21, mosaicism, and transloca- 
tion) in the few patients with available 
karyotype analyses. 


m Frontal bone 


Fronto- 
lacrimalis 
suture — s 


Crista 
lacrimalis 
posterior— 


Maxillary | 
bone i 





FiG. 1. Anatomy of orbit to show point of reference 
for measurement of interorbital distance. (Adopted 
from Sobotta, J. Descriptive Human Anatomy. 
Hafner Publishing Company, Inc., New York, 
1954.) 
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Fic. 2. Roentgenogram of skull (anatomic speci- 
men) with metallic markers at juncture of crista 
lacrimalis posterior with the fronto-lacrimalis 
suture. Note that the smooth curve is continuous 
with the medial rim of the orbital margin. The 
interorbital distance would be measured between 
the medial edges of the metallic markers. 


RESULTS 


The mean interorbital distance in the 
normal patients as well as the sth and gsth 
percentile levels is presented graphically in 
Figure 3. The interorbital distances of the 
patients with mongolism are superimposed. 

To determine the accuracy with which a 
given interorbital distance may be termed 
normal or abnormal, Table 1 is presented.* 
This compares the normal with the mongo- 
loid in each age group. As presented, a 
measurement greater than the critical 
value is likely to be that of a normal patient 
with a probability of, at least, 78 per cent; 
conversely, a measurement below the criti- 
cal value is likely to be that of a patient 
with mongolism with a probability of, at 
least, 78 per cent. The lower the interorbit- 
al distance in relation to the value given, 
the greater the accuracy of predicting ab- 
normality. Àn error of not more than 22 per 
cent can be expected but this error will de- 
crease as the deviation from the given value 
increases. The upper level of the normal 
range has not been established. Therefore, 
the presence or absence of orbital hyper- 
telorism cannot be determined with the 
table. 

The interorbital distance in a normal pa- 
tient increases in a regular fashion up to ap- 


* The analysis of the data is based on statistical least square 
estimating techniques. The statistical treatment is discussed at 
greater length in the appendix. 


interorblial Distance 
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Age /years 


Fic. 3. Unsmoothed curves of normal interorbital distances (in centimeters) and distribution 
of measurements of mongols. 


proximately age 9. There is a short lived in- 
crease in the annual increment at this time 
and the maximal values for interorbital dis- 
tance are reached by 11 to 12 years in the 


TABLE I 


INTERORBITAL MEASUREMENTS AT VARIOUS AGES 
WHICH SEPARATE PATIENTS WITH MONGOLISM 
FROM NORMAL INFANTS AND CHILDREN WITH 

A PROBABILITY OF 78 PER CENT 


Age (mo.) Critical Level (cm.) 
3 1.45 
6 1.47 
9 1.49 
I2 I.50 
24 1.57 
36 1.63 
48 I.70 
60 1.76 
72 1.83 
84 I.90 
96 1.97 
108 2.01 
120 2.10 
132 2.16 
2,255 





group studied. This prepubertal growth ac- 
celeration is similar to that found in 
somatic growth. As is well known, the 
growth of the brain does not follow this 
pattern but rather increases rapidly during 
the first year of life and then decelerates 
rapidly with 80 per cent of mature size ob- 
tained by the age of 4 years. The apparent 
increase in the size of the skull after brain 
growth has ceased is due to pneumatization 
of the frontal sinuses, increase in the di- 
ploic space and increased thickness of the 
soft tissues. Increase of the interorbital dis- 
tance as a function of somatic growth, 
rather than of brain growth, indicates that 
the ethmoidal region increases in width in- 
dependent of the brain in the normal pa- 
tient. 

The interorbital distance with mongolism 
is significantly decreased in the majority of 
cases. However, the mean distance does 
appear to increase with age although it is 
significantly below the mean for normal pa- 
tients. Seward ef a/. have demonstrated 
that the breadth and length of the mongo- 
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loid cranium increased at nearly normal 
rates after age 5 to 8 but rarely attained the 
dimensions of a normal patient. Central 
facial hypoplasia in mongolism was first 
described by Clift? and in greater detail by 
Benda’ who described the nasion, ethmoid, 
maxillae, and portions of the sphenoids as 
small. 


DISCUSSION 


A decrease in the interorbital distance 
was originally described by Currarino and 
Silverman® in association with arhinen- 
cephaly and with simple trigonocephaly 
(Fig. 4, 44—D). For this finding, they coined 
the term hypotelorism. Orbital hypotelor- 
ism is differentiated from ocular hypo- 
telorism which refers to measurements of 
the interpupillarv distance although the 
two may coexist. The term arhinencephaly 
included a group of malformations with al- 
most uniformly bilateral absence of the ol- 
factory nerve, the most severe form being 
cyclopia and the least severe, arhinen- 
cephaly with trigonocephaly. This group of 
malformations has been further discussed 
by DeMyer and associates.’ To better de- 
scribe the basic malformation, failure of 
division of the prosencephalon, the term 
holoprosencephaly was suggested. Three 
groups could then be distinguished, depend- 
ing upon the degree of midline separation 
of the cerebral cortex. The first, the a/obar 
form, included cyclopia, ethmocephaly, 
cebocephaly and arhinencephaly with me- 
dian cleft lip. This latter is the most com- 
monly observed of these malformations be- 
cause it 1s not incompatible with survival for 
some months. The second group, semi/obar 
holoprosencephaly, is a less severe defect, 
allowing the patient to survive into child- 
hood but associated with a fairly severe de- 
gree of amentia. The corpus callosum as 
well as the olfactory bulbs and tracts may 
be absent and a dorsal cvst may be present, 
but neither of the latter two is required for 
the diagnosis. The third group, /obar holo- 
prosencephalv, includes patients who tend 
to survive infancy and childhood. All are 
mentally retarded but mav be able to func- 
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Fic. 4. Representative roentgenograms of infants 
under I year of age. (4) Normal; (B) mongol; (C) 


trigonocephaly; and (D) arhinencephaly with 
median cleft lip. (D is slightly magnified; all other 
roentgenograms are comparable to each other.) 


tion in society. The only manifestations 
may be aplasia of the olfactory tracts, ab- 
sence or hypoplasia of the corpus callosum 
and /or the presence of a dorsal cyst. Often 
clefts of the lips and palate are present. 
Some of these malformations have been 
described in association with trisomy 13-15 
syndrome.!! The less severe forms of alobar 
holoprosencephaly are associated with a 
marked degree of orbital hypotelorism. No 
definitive statement about the facial mal- 
formations in the semilobar and lobar 
groups can be made. Other malformations 
of the forebrain and central facial struc- 
tures mav also be associated with orbital 
hypotelorism. This is shown in Rosen and 
Gitlin’s report" of a patient with a bilateral 
nasal proboscis in association with agenesis 
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of the corpus callosum and a large hamar- 
toma of the forebrain. Orbital hypotelorism 
was demonstrated on postmortem roent- 
genograms. 

The implications of orbital hypotelorism 
in simple (associated with no demonstra- 
ble malformations of the forebrain) trigo- 
nocephaly are different from the above. In 
these patients there is premature closure of 
the metopic suture either i” utero or shortly 
after birth, coupled with hypoplasia of the 
ethmoid region as shown by the presence of 
orbital hypotelorism. Apparently, both 
malformations are required to produce the 
associated changes in the frontal bone and 
medial portions of the orbital rims. The 
frontal region becomes keel shaped with a 
sharp bony ridge at the level of the closed 
metopic suture. The orbits assume an oval 
or egg shape with the longer axes extending 
upward and medially from the inferolateral 
margins. The medial orbital walls are al- 
most vertical with loss of the usual medial 
convexity. This configuration has been 
described picturesquely as the “surprised 
coon” appearance! because of its resem- 
blance to the periorbital markings of the 
American raccoon (Procyon lotor). 

Although it has been shown that the 
interorbital distance in a normal patient is 
a function of facial growth rather than 
brain growth, the foregoing has shown that 
abnormal growth of the ethmoidal region 
can be associated with malformations of the 
forebrain as well as with changes in the 
metopic suture. However, in mongolism, 
the cranial sutures, particularly the meto- 
pic, close late. No malformations of the 
forebrain have been described in the syn- 
drome. Thus, the mechanism of the orbital 
hypotelorism must for the present be ex- 
plained by primary hypoplasia of the cen- 
tral facial structures as described by 
Benda.? 

We have recently examined a patient 
with proven mongolism who, in addition, 
showed the typical keel shaped configura- 
tion of the frontal bone seen in trigono- 
cephaly. Roentgenograms demonstrated 
orbital hypotelorism. However, the metopic 
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suture was closed, an unusual finding in 
mongolism. This again illustrates that both 
factors, premature closure of the metopic 
suture and hypoplasia of the ethmoid re- 
gion, must be present to produce the clini- 
cal picture of trigonocephaly. 

The superior obliquity of the lateral 
palpebral fissures has been the clinical hall- 
mark of mongolism since Down described 
these patients as “representative of the 
great Mongolian race” in his original article 
in 1866.* The term mongolism is particu- 
larly poor, not only because of its inaccu- 
rate description as shown so well by Benda? 
but because of its unintentional stigmatiza- 
tion of persons of Oriental extraction. The 
eponym, Down's syndrome, has been sug- 
gested, but the original term is so ingrained 
that the effort to change seems futile and 
the term mongolism is used throughout this 
article. The characteristic facial appear- 
ance is less prominent as the patient grows 
older. Epicanthal folds, present in many 
normal newborns but exaggerated and per- 
sistent in mongoloids, are rarely seen after 
the age of 9 or 10 years. The obliquity of the 
palpebral fissures also seems to decrease but 
persists to some degree. 

A mongoloid appearance of the palpebral 
fissures is also seen in some forms of holo- 
prosencephaly and in simple trigonoceph- 
aly, conditions also associated with orbital 
hypotelorism.! Benda? has related the 
appearance of the palpebral fissures in 
mongolism to a characteristic superior 
obliquity of the bony orbital rim at its la- 
teral margin. This characteristic appear- 
ance has not been confirmed by other ob- 
servers. Neither can it be the mechanism 
in patients with simple trigonocephaly in 
whom the most superior portion of the orbit 
is at the medial margin producing the “sur- 
prised coon" appearance. Inferior obliquity 
of the palpebral fissures or an antimongo- 
loid slant is characteristic of patients with 
hypoplasia of the /azera/ facial structures or 
the Treacher Collins syndrome. Our obser- 
vation suggests that the appearance of the 
palpebral fissures in mongoloid patients is a 
manifestation of relative hypoplasia of the 
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central facial structures in relation to the 
more normal lateral structures, which is in- 
dicated by the roentgenographic finding of 
orbital hypotelorism. The relative hypo- 
plasia may also be the basis for the persis- 
tent epicanthal folds in both mongolism 
and trigonocephaly. The decreased size of 
the bony structures causes the relatively 
hyperplastic overlying cutaneous tissues to 
pile up into loose folds. As this relative dis- 
proportion decreases with increasing age, 
the loose folds gradually become more taut. 
A clinical parallel is found in achondro- 
plasia in which the skin overlying the short 
bones of the extremities is often drawn into 
extensive folds during infancy. 

The disharmony between overlying skin 
and bony substrate would explain the mon- 
goloid appearance of patients with tri- 
gonocephaly and  holoprosencephaly in 
whom there exists the same relative hypo- 
plasia of the central facial structures in re- 
lation to the lateral structures. The anti- 
mongoloid appearance of the palpebral fis- 
sures in patients with Treacher Collins syn- 
drome would them be due to the reverse 
relative proportions. The data presented by 
Roche e al. as well as in this study show 
that the mongoloid facial and cranial di- 
mensions more nearly approximate the 
norm with advancing age. This change is 
manifested clinically by loss of the charac- 
teristic facial appearance and lis in accord 
with our explanation. 

Orbital hypotelorism is basically a mani- 
festation of decreased growth of bone in the 
ethmoidal region. Speculation as to its oc- 
currence in disease states other than mon- 
golism and the arhinencephalic group of 
malformations is of interest. Certain forms 
of microencephalic microcrania might also 
show a decreased interorbital distance as a 
result of diminished growth of the cranium. 
Patients with a generalized decrease in 
body growth, as occurs classically in hypo- 
pituitarism, could have a decrease in inter- 
orbital distance unrelated to growth of the 
brain. The absence of mongoloid facies 
would be expected in these two groups as 
decreased growth is not confined to the cen- 
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tral facial structures. Whether orbital hy- 
potelorism occurs commonly in the trisomy 
13-15 group is not known but might well be 
confined to those with malformations of the 
forebrain. Future observations along these 
lines will be informative. 


SUMMARY 


I. The interorbital distance of normal 
children, as determined roentgenographi- 
cally, has been measured using a larger num- 
ber of samples than previously reported. 
This allows more accurate standards than 
available before. 

2. The interorbital distance in a group of 
46 patients with mongolism, or Down's 
syndrome, has been determined and is 
shown to be significantly decreased in the 
majority of patients, indicating orbital 
hypotelorism. 

3. Orbital hypotelorism in mongolism, 
as in arhinencephaly and/or trigonoceph- 
aly, 1s apparently secondary to primary hy- 
poplasia of the central facial structures. 

4. Evidence has been presented suggest- 
ing that the upward obliquity of the lateral 
palpebral fissures and the persistent epi- 
canthal folds in mongolism are secondary 
to relative hypoplasia of the bony central 
facial structures. 


Barry E. Gerald, M.D. 

Department of Radiology 
Children's Hospital of the East Bay 
gist and Grove 

Oakland, California 94609 


APPENDIX 


As can be seen from the figures in the 
body of the paper, interorbital distance, D, 
is a well behaved function of age. Serving 
as basis for a decision function which will 
help to separate normals from mongols is 
the best estimate of D for normals, D for 
mongols, and errors of estimate for inter- 
orbital distances for both normals and mon- 
gols. Since the hypothesis that interorbital 
distance is a linear function of age seems 
quite acceptable from the data, an estimat- 
ing equation for interorbital distance for 
both normals and mongols was easily ob- 
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tained using the techniques of least square 
curve fitting. 

The prediction for D for normals was as 
follows: 


D, = .006 (age in months) + 1.5851 


and the standard error of prediction for 
normals, S's 


S, = .1968. 


The best estimate for mongols interorbital 
distance, D,, 


D, = .005 (age in months) + 1.2663 


with standard error of prediction for mon- 
gols, Sm 


Sm = .2223. 


This information may now be used to 
examine the two possibilities, namely, that 
a particular child is normal and that a par- 
ticular child is a mongol. A probability can 
be computed for either decision being the 
correct one and of the child deviating from 
either normal or mongol interorbital dis- 
tances by chance alone. 

Where X is an interorbital measurement 
on a child, we find the probability of error 
for the hypotheses that the child 1s either 
normal or abnormal by determining the dis- 
tance from the best estimated interorbital 
distance the child ought to have if he were 
either normal or mongol. The probability 
associated with observing a deviation as 
large or larger from expectation may then 
be looked up in a table of the normal curve. 

To find the probability that the child's 
interorbital distance deviates from normal 
expectation we first find Z, 


| D.-X 

i .1968 
the probability associated with Z, is then 
looked up in a table of normal probability. 
To find the probability that the child is 


a chance deviation from a mongol we find 


Zu 


3 


X — Da 


.2223 
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where the probability corresponding to Zm 
is looked up in a table of the normal prob- 
ability. 

For example, let us say we had a child 
that was 80 months old and has an inter- 
orbital distance measure of 1.9 cm. Our 
best prediction for the child’s interorbital 
distance if it were normal, D,, is equal to 
2.0651 cm. and if it were abnormal, Dm, is 
equal to 1.6663 cm. If the child should be 
normal, then the probability that 1.9 cm. 
is a chance deviation from 2.0651 cm. is 
given by 


.1651 
.1968 i 


The probability of getting an interorbital 
distance as small as 1.9 or smaller by chance 
alone on a normal child is equal to .2. 

If we assume that the child is a mongol 
then the probability that we will obtain a 
measurement of 1.9 or larger by chance 
alone is given as follows: 


nd 
— 





.84. 


2337. 
02449 .* 





I.05. 


The probability of having a mongol child 
deviating by chance from the expected 
value of 1.6663 is approximately equal to 
.16. 

The weight in this child's case would in- 
dicate a very slight preference for the de- 
cision that the child 1s mongol. This par- 
ticular calculation has to be considered in 
relation to other clinical findings. Of course, 
if the interorbital distances are very very 
small or very very large, then the decision 
that the child is either mongol or normal 
may be based directly on his or her inter- 
orbital distance. 

A quick rule of thumb was also devised 
and is used in the text. Based on the simi- 
larity in slopes for normals and mongols, 
the assumption was made that the slope for 
normal or mongol interorbital distance by 
age was really the same. Assuming that the 
estimates, in these data, of the standard 
error of the distributions of estimates are a 
good approximation of the true distribu- 
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tion, we can then think of a line being 
drawn through those points for all age 
groups which divide our error distribution 
such that an equal number of normals or 
abnormals will fall on either side of this 
line. The line selected was for an interorbit- 
al distance such that the probability of a 
correct choice or incorrect choice was the 
same for normals or abnormals. The equa- 
tion itself was 


L=.0055 (age in months) 4- 1.4353, 


where Lis the line of division between mon- 
gols and normals. The rule to be followed is 
that if the interorbital distance obtained is 
larger than Z the child is called normal and 
if smaller than Z the child is called ab- 
normal. The probability of correct choice 
for such a rule is 78 per cent and the prob- 
ability of error, of course, is 22 per cent for 
either decision if the child is normal or 
abnormal. 

It is obvious that as a rule of thumb the 
second alternative has the weakness that a 
very small or very large interorbital dis- 
tance carries the same importance to the 
clinician as an intermediate interorbital 
distance. We think that the application .of 
the exact calculations as outlined previ- 
ously may be much more valuable since in 
doubtful cases such calculation may give 
enough reason to throw an opinion one way 
or the other, well based on known probabili- 
ties. 


Theodor D. Sterling, Ph.D. 
Professor of Biostatistics 
University of Cincinnati 
College of Medicine 
Cincinnati, Ohio 
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DIAPHYSEAL DYSPLASIA 
| REPORT OF A CASE 


By M. E. MOTTRAM, M.D., and HAROLD A. HILL, M.D. 


SAN FRANCISCO, CALIFORNIA 


Dee hyperostosis, or dia- 

physeal dysplasia, as it is more com- 
monly designated, is an uncommon patho- 
logic entity with specific and striking 
roentgenographic findings. 

In recent years, there have been several 
reports summarizing the literature so that 
a detailed review at this time would be 
repetitious. The case here reported is of 
interest not only because of the rapid and 
marked progression of the lesions but, also, 
because of the extensive skeletal involve- 
ment with subluxation of the radial heads 
and marked involvement of the calvarium, 
necessitating decompression. 

These patients have few major com- 
plaints. They are usually malnourished 
and have muscular weakness and fatigue. 
The gait has been reported as wide-based 
or waddling. No specific laboratory find- 
ings have been recorded. There is gradual 
symmetric sclerosis and fusiform widening 
of the diaphyses of the long bones second- 
ary to hyperostosis. The zones of hyper- 
ostosis are usually sharply demarcated from 
the normal bone in the metaphyses. This 
process commonly spares the metaphyses 
and epiphyses; in 2 case reports involve- 
ment of the femoral capital epiphyses and 
metaphyses was described. Eventually, no 
normal trabeculation remains, and, within 
the thickened and sclerotic bone, there are 
mottled areas of rarefaction. 

The skull may show sclerosis and thick- 
ening, most often in the base, with later in- 
volvement of the vault, usually in the 
frontal area. The facial bones, mandible 
and spine are generally not affected, al- 
though Schinz showed roentgenograms 
with involvement of these bones reportedly 
in patients with diaphyseal hyperostosis. 
The ribs, scapulae, pelvis, clavicles, hands 
and feet are infrequently involved. 


The rate of progression varies consider- 
ably, although, in reviewing the reported 
cases, it was noted that progression usually 
occurs in the younger patients, and the 
bone changes tend to stabilize in older pa- 
tients. 


REPORT OF A CASE 


P.G., a white female, now 14 years old, was 
first seen at 24 years of age when she came to 
the radiology department for roentgen study 
of her legs because of vague pains. Roentgeno- 
grams showed the bone changes typical of a 
diaphyseal dysplasia. 

She is the youngest of 5 children. The parents 
and siblings are normal and there is no history 
of any “bone disturbances” in the family. She 
appeared normal at birth but had difficulty 
thriving and was treated for anemia and mal- 
nutrition by the family physician. She had a 
waddling gait when she started to walk at 15 
months. There was some pain in the thighs 
when she was referred for roentgenologic con- 
sultation. 


FIRST ROENTGEN EXAMINATION, This was 
made at the age of 24 years. The following were 
the findings: 

Extremities (Fig. 1; and 2, 4 and B). Marked 
sclerosis and thickening of the diaphyses of the 
long bones with periosteal layering were dem- 
onstrated. The mid-portions of the bone 
showed the most extensive involvement with 
the metaphyses being unaffected. There was 
sharp demarcation between the involved dia- 
physes and the metaphyses. The hands and 
feet were not involved. 

Flat Bones. These were negative except for a 
slight increase in the density of the clavicles 
centrally and a coarse pattern in the acromion 
processes. 

Pelvis and Spine. A coarse trabecular pattern 
was demonstrated in the pelvis and several of 
the lower lumbar vertebrae but no sclerosis was 
noted. 

Skull. The skull showed minimal sclerosis in 
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the floor of the anterior and middle fossae (Fig. 
^ | | 

She was treated symptomatically without 
any improvement in the anemia or malnutri- 
tion. 


SECOND ROENTGEN EXAMINATION, At the age 
of 44 years, follow-up studies showed the follow- 
ing changes: 

Extremities (Fig. 4 and 5). Marked and strik- 
ing increase in the fusiform widening of the 
shafts with loss of trabeculation was demon- 
strated. In the femora there was marginal cor- 
tical irregularity and marked mottling. In the 
radius and ulna, the bone changes extended into 
the upper metaphyses. The uninvolved bones 
appeared osteoporotic. 

Flat Bones. Further progression of the clavic- 
ular sclerosis was noted. The ribs showed 
widening, cortical thickening and sclerosis. 

Pelvis and Spine. Studies showed minimal 
sclerosis. 

Skull, A definite increase in the extent of the 
sclerosis, involving the base of the skull in the 
anterior and middle fossae, was seen. 





FURTHER COURSE. At 8 years of age there 


were progressive changes, the most marked  ,. | ; 

S » lic. 2. (4 and B) Roentgenograms showing sym- 

metrical thickening and sclerosis of the tibiae and 
fibulae. 





lic. 1. Aged 23 years. Early symmetric thickening 
and sclerosis of the diaphyses of the femora are 
demonstrated. Similar changes were present in the Fic. 3. Aged 21 years. Minimal sclerosis of the 
arm bones. floor of the anterior and middle fossae. 
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lic. 4. Aged 43 years. Progression of the diaphyseal 
lesions of the femora. Compare with Figure 1. 


being an increase in thickness of the calvarium 
with sclerosis, especially in the frontal, parietal 
and basilar regions. The mandible and face 
were uninvolved. A coarse trabecular pattern 
was demonstrated in many of the vertebral 
bodies. The extremities showed progressive in- 
volvement. 

By the age of 10 years, the patient weighed 
only 56 pounds and was 50 inches tall. The 
skull circumference measured 57 cm. 

Muscle tone was very poor and the patient 
tired easily. She had varicose veins in both legs. 
She walked stiff-legged and had limited dorsi- 
flexion of the feet. 

There was a mild proptosis and papilledema 
of the fundi. The tonsils and adenoids were en- 
larged and she had a serous otitis with impaired 
hearing. There was shotty enlargement of the 
cervical, inguinal and axillary lymph nodes. A 
tonsillectomy, adenectomy and a bilateral 








Fic. 6. Aged 10 years. Extensive involvement of 
l'1G. 5. Progression of the diaphyseal lesions of the calvarium associated with slight proptosis and 
tibiae and fibulae. Compare with Figure 2. papilledema. Compare with Figure 3. 
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myringotomy were performed with improve- 
ment in hearing. 


THIRD ROENTGEN EXAMINATION, At the age of 
Io years, the roentgen findings were as follows: 

Skull (Vig. 6). Very marked sclerotic thick- 
ening of the calvarium, particularly in the 
frontal and parietal bones, was demonstrated. 
During the previous 2 years, the progression of 
the diaphyseal dysplasia became more marked 
in the skull than in the other bones. Cerebral 
arteriograms were made because of papilledema 
and these were normal. 

She then had a bilateral temporal decompres- 
sion. The neurosurgeon found that the tem- 
poral muscles were largely replaced by fibrous 
tissue and very thin. The underlying bone was 
very irregular, moderately vascular and very 
thick, making removal difficult. The brain 
showed marked tension. 

The pathologist reported extremely dense 
bone with small amounts of fibrous tissue in the 





Fic. 


7. Aged 123 years. Genu valgum with further 
mottled sclerosis and thickening of the tibial and 
fibular diaphyses. Compare with Figure 5. 
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ic. 8. (4 and B) Aged 121 years. Note subluxation 
of radial heads secondary to shaft thickening. 


R 





interstices. No abnormalities were noted in the 
bone cells or matrix. A bone marrow smear from 
the iliac crest showed "active myelo- and eryth- 
ropoiesis." Laboratory studies showed values 
within the normal range for blood proteins, cal- 
cium, phosphorus and alkaline phosphatase. 

Extremities. 'The increased width of both 
bones of the forearms was now such that the 
radial heads had subluxated laterally. Several 
of the metacarpals were involved. 


FOURTH ROENTGEN EXAMINATION, At the age 
of 123 years, she had not developed her second- 
ary sex characteristics nor had she started 
menstruating. Her weight was 68 pounds and 
she was 56 inches tall. The weakness and muscle 
tone remained unchanged. There was intermit- 
tent, rather severe, leg pain. There was no papil- 
ledema, proptosis or headache. Intelligence was 
normal. 

At this time, the roentgen findings were as 
follows: 

Extremities. Genu valgum was demonstrated 
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Fic. 9. (4 and B) Aged 121 years. Almost symmetric involvement in several metacarpals and phalanges. 


and even more marked bilateral mottled sclero- 
sis of the shafts of the femora, tibiae and fibulae 
(Fig. 7). The upper femoral metaphyses showed 
involvement with some sclerosis in the capital 
epiphyses. 





E. 


years. Pelvic involvement with 


Fic. 10. Aged 123 
sclerosis along the iliac sides of the sacroiliac 
joints, in the femoral epiphyses and metaphyses, 
and a coarse pattern in the sth lumbar vertebra. 


'The subluxation of the radial heads had be- 
come more exaggerated and the shafts showed 
even further thickening, sparing only the meta- 
phvses at the lower ends of the radii and ulnae 
and the epiphyses (Fig. 8, 7 and B). The upper 
and lower humeral metaphyses showed some 
involvement. Several phalanges and meta- 





Fic. 11. Aged 124 years. Note diffuse sclerosis and 
thickening of ribs, clavicles, and scapulae. 
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carpals demonstrated sclerosis and thickening 
of the diaphyses (Fig. 9, 4 and B). 

Pelvis and Spine. The spine now showed a 
coarse trabecular pattern in the vertebral bod- 
ies and their processes. In many of the bodies a 
"bone within a bone" pattern was visualized. 
The pelvis demonstrated mottled sclerosis, 
mostly along the iliac sides of the sacroiliac 
joints (Fig. 10). 

Skull and Flat Bones. In the skull and flat 
bones, slight further progression of the sclerosis 
and thickening was seen (Fig. 11). 

At present the child is 14 vears of age. She 
weighs 71 pounds and is $7 inches tall. Her skull 
circumference is 58 cm. There have been no 
serious illnesses and there are no residual neuro- 
logic findings. Elbow flexion is limited to 25 
per cent of normal. The only complaint is leg 
pain which is not controlled by aspirin. There 
has been no significant change in her appearance 
or gait since the last examination. 


SUMMARY 


A case of diaphyseal dysplasia is re- 
ported. Of particular interest were: 

1. The extensive skull involvement with 
increased intracranial pressure. 

2. The marked thickening of the radial 
and ulnar shafts with subluxation of the 


radial heads. 
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3. The widespread skeletal involvement, 
especially in the skull, metacarpals, pha- 
langes, spine and ribs. 

4. The relatively rapid progression of 
the lesions. 


M. E. Mottram, M.D. 
450 Sutter Street 
San Francisco, California 
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METAPHYSEAL AND PHYSEAL INJURIES IN CHILDREN 
WITH SPINA BIFIDA AND MENINGOMYELOCELES 


By MICHAEL T. GYEPES, M.D.,* DAVID H. NEWBERN, MLD.,t and 
EDWARD B. D. NEUHAUSER, M.D.* 


Co with spina bifida and 
underlying cord abnormalities, who 
are not fully paralyzed, are prone to suffer 
repeated injuries resulting in bizarre skele- 
tal changes at the metaphyseo-physeal 
junctions of their lower extremities. Seven 
cases are reported in this paper, 5 from 
Boston and 2 from Arkansas. The purpose 
of the authors is to report these cases as a 
group, as well as to place this entity into a 
spectrum of metaphyseo-physeal injuries 
of widely differing pathogenesis. 


CLINICAL FEATURES 


All these children had major abnormali- 
ties of the lumbosacral portion of the spinal 
cord, its covering membranes and skeleton 
and had surgical interventions for these 
spinal abnormalities. Six had meningo- 
myeloceles, 1 had an epidural lipoma. 

The common underlying abnormalities 
resulted in varying degrees of: (1) cutane- 
ous anesthesia of the lower extremities; 
(2) muscular atrophy secondary to inter- 
mittent and long periods of disuse; (3) 
absence of the deep tendon reflexes due to 
interruption of the reflex arc in the cord; 
and (4) complex and varied malformations 
and joint injuries of the lower extremities, 
requiring crutches, casts and occasionally 
corrective surgery. Yet, despite all these 
handicaps, these children were all “walk- 
ers," although all started late and most of 
them needed orthopedic support. (The 
clinical details are summarized in Table 


I.) 
ROENTGENOLOGIC FINDINGS 


The osseous changes were best seen in 
the ankle and knee joints after prolonged 
weight bearing. Although some of these 


roentgenograms were quite bizarre, vary- 
ing degrees and grouping of the following 
component changes could be recognized on 
most: (1) irregular, dense, slightly widened 
metaphyses; (2) widened cartilaginous epi- 
physeal plates (: physis*); and (3) subperi- 
osteal new bone formation. 

The secondary ossification centers (:epiphy- 
sis*) were usually intact and secondary 
demineralization was marked in some cases 
but completely absent in others. (The 
roentgenographic changes are summarized, 
case by case, in the legends of Figures 1 
through 1o, inclusive.) 


DISCUSSION 


We believe that trauma 1s the key factor 
in the pathogenesis of these complex clini- 
cal and roentgenologie findings. The ana- 
tomic and physiologic properties of the 
metaphyseo-physeal junction are perti- 
nent. In this area the periosteum is thick 
and strongly attached to the physis. Con- 
sequently, in case of trauma, metaphyseal 
infractions are more common than tears of 
the periosteal fibers! The metaphyseo- 
physeal junction has limited ways of re- 
sponding to trauma. If the trauma is suff- 
ciently severe and if the bones are weak- 
ened, outright suprametaphyseal fracture 
or physeal dislocation may occur.* Trauma 
of lesser degree, particularly if repeated, 
will result in metaphyseal infractions, sub- 
periosteal hemorrhage and perhaps hemor- 
rhage into the physis. Subsequent healing 
attempts will be manifested by endosteal 
and periosteal callus formation as well as 


* Nomenclature according to: Rubin, P. Dynamic Classifica- 
tion of Bone Dysplasias. The Year Book Publishers, Inc., Chi- 
cago, Ill., t964. 


* Department of Radiology, Children’s Hospitel Medical Center and Harvard Medical School, Boston, Massachusetts. 
T Department of Radiology, Arkansas Children’s Hospital, Little Rock, Arkansas. 
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Fic. 1. Case 1, C.M. (4, B and C) Left ankle, 9/3/63. Lateral, oblique and anteroposterior roentgenograms 
show extensive irregularity of the distal tibial metaphysis with actual disappearance of the zone of provi- 
sional calcification. The physis is markedly widened and the epiphysis itself is quite narrow. There is early 
subperiosteal new bone formation. There is no generalized undermineralization present. (D) Lett ankle, 
12/2/63. The single posteroanterior roentgenogram reveals slight residual widening and irregularity of the 
metaphysis. There is an attempt seen to reform the zone of provisional calcification. The physis is still 
narrow. There is more subperiosteal new bone formation seen as well as marked, general undermineraliza- 


tion of all the osseous structures. 
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Fic. 2. 


Case 1, C.M. (4) Right ankle, 9/3/63. The distal tibial metaphysis is slightly widened and markedly 


irregular. The zone of provisional calcification is increased in density. The physisis moderately widened, the 
epiphysis is somewhat narrowed. There is subperiosteal new bone formation. (B) Right ankle, 12/2/63. The 
metaphysis remains slightly widened but is not irregular any more. The physis is grossly normal now. The 
medial portion of the zone of provisional calcification remains dense. The epiphysis is still narrow. 


by a certain degree of undermineralization 
due to immobilization. 

Muscular paralysis alone, resulting in 
immobilization and muscular atrophv, will 
not explain these changes.? To re-evaluate 
this point, the roentgenograms of zo 
children with proven poliomyelitis were 
reviewed. Although from the roentgeno- 
logic point of view these cases were se- 
lected at random, they represented an even 
distribution of minimal to severe muscle 
impairment determined by physical exami- 
nation and performance tests. In none 
were any changes similar to those seen in 
the extremities of children with spina bi- 
fida and meningomyeloceles observed. 

The fact that these children have vary- 
ing degrees of insensitivity to pain but 
nevertheless do walk is very important. A 
similar entity, "congenital insensitivity to 
pain" has been recognized as a cause of 
bizarre skeletal changes and described by 


Silverman and Gilden,” and Fanconi and 
l'errazzini,? amongst others (Murray, Ford, 
Wilkins, etc., as cited by Silverman and 
Gilden”). It can be definitely stated that 
congenital insensitivity to pain leads to a 
form of juvenile Charcot's joint. The 
"traumatic theory" is now widely ac- 
cepted in the explanation of the patho- 
genesis of Charcot's joint? “Trophic” 
nerves or the trophic influence of either 
motor or sensory nerves has never been 
proven—or disproven—histologically or ex- 
perimentally, but there is experimental 
proof available to show that the osseous 
changes of Charcot’s joint can be produced 
by trauma alone in the insensitive joints.*:4 

In the few cases where we have good 
follow-up roentgenograms, it can be seen 
that the osseous changes in the extremities 
of these children have not proved to be pro- 
gressive, in fact these changes rather re- 
gressed. The reason for this is that con- 
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ic. 3. Case 2, R.W. (4 and B) Left ankle, 10/30/53. The distal tibial metaphysis is slightly widened and 
irregular. The zone of provisional calcification is considerably increased in density. The physis is slightly 
widened, there is minimal subperiosteal new bone formation but no generalized undermineralization. (C) 
Left ankle, 5/8/54. The metaphyseal changes disappeared. The physis appears to be closing. There is 
minimal subperiosteal new bone formation and the bones are slightly undermineralized. (D) Left ankle, 
4/18/55. The physis has almost fused. The bones are now considerably undermineralized. 
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tinued weight bearing is a prerequisite for 
the progression of Charcot’s joint and the 
true late changes of excessive condensation 
and joint decomposition do not develop in 
paraplegics." Our patients had long pe- 
riods of bed rest and immobilization in be- 
tween periods of walking and thus the late 
changes could not develop. The actual 
regression 1s due to the healing of the frac- 
tures themselves and severely damaged 
bones may return to almost normal on bed 
rest and immobilization.’ 

The widening of the physis is of interest 
because it has been reported only rarelv in 
similar cases. The answer, we suspect, lies 
in the disturbance of the normal resorption 
mechanism of bone development at the 
metaphysis, probably caused by the meta- 
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Fic. 4. Case 2, R.W. Right ankle, 10/3/53. The 
distal tibial metaphysis is widened and markedly 
irregular. The density of the zone of provisional 
calcification is increased. The physis is slightly 
widened and there is considerable subperiosteal 
new bone formation. The epiphysis is normal. 
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Fic. 5. Case 3, D.G. Left ankle, 12/15/52. The 
distal tibial metaphysis is moderately irregular. 
The normal density of the zone of provisional 
calcification is decreased. The epiphysis and the 
physis are normal. There is extensive subperiosteal 
new bone formation. 


physeal infractions." Perhaps the widening 
of the physis might be due to hemorrhage 
into the cartilaginous plates themselves. 
There is histologic evidence to support the 
above described explanation of the patho- 
genesis of these osseous changes, although 
few cases were biopsied. One similar case 
was biopsied in 1938 and the histologic 
report was "abundant callus."? One of 
Fanconi and Ferrazzini's cases of congeni- 
tal insensitivity to pain was biopsied; the 
histologic report was callus again. Case 1 
in our series was biopsied but the biopsy 
did not reach deep enough into the physis. 
However, 2 cases reported by Soutter!® in 
1962 were very well documented. The 
clinical histories and roentgenograms leave 
no doubt that Soutter’s cases are identical 





Fic. 6. Case 4, L.C. (4 and B) Left knee, 2/8/53. The distal femoral metaphysis is widened and slightly 
irregular. The density of the zone of provisional calcification is increased. The physis is slightly widened. 
The epiphysis is normal. There is extensive subperiosteal new bone formation present. The bones are not 
undermineralized. 





Fic. 7. Case 5, D.L.C. (4 and B) Right ankle, 11/17/52. The distal tibial metaphysis is slightly widened and 
moderately irregular. The density of the zone of provisional calcification is increased. The physis is slightly 
widened and the epiphysis is normal. There is no subperiosteal new bone formation seen and the bones are 
not undermineralized. 


VoL. 95, No. I 


to ours and represent the same entity. The 
metaphvseo-phvseal junctions were suc- 
cesstully biopsied in his cases and the sec- 
tions showed "fragments of normal living 
bone. The marrow space was occupied by 
delicate connective tissue and a small 
amount of resolving granulation tissue" 
in other words, callus and evidence of heal- 
ing fractures. 

The roentgenologic changes thus become 
clearly understandable—if one considers 
them as illustrations of the pathologic pro- 
cess, at a given point in the evolution of the 
process. No single film tells the “whole 
and the illustrations differ from 
each other not only because they were 
taken at different stages of the same pro- 


story” 





Fic. 8. Case 6, K.L. The 


Right ankle, 7/23/54. 
distal tibial metaphysis is slightly widened and 
irregular. The zone of provisional calcification 1s 
within normal limits. The physis and the epiph- 
ysis are normal. There is no subperiosteal new 
bone formation. The bones are not undermineral- 
ized. 
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M.C. Right ankle, 11/5/63. 
distal tibial metaphysis is not irregular or widened. 
The physis is not widened. There is a suprameta- 
physeal fracture through the distal fibula with 
moderate callus formation. All the bones are ex- 
tensively undermineralized. 


Fic. 9. Case The 
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cess but also because they represent cases 
of varying severity within the same entity. 

There seem to be a number of entities in 
which the roentgenologic findings are very 
similar and, clinically, in all of them there 
are predisposing factors facilitating the oc- 
currence and repetition of trauma. Since, 
regardless of etiology, the “response”? of 
the metaphyseo-physeal junction to 
trauma will be the same, with quantitative 
variations only, these entities form a spec- 
trum from severe to minimal 
changes. At the one end of the spectrum we 
find the bedridden paraplegic whose osteo- 
porotic bones may snap, usually at the 
time of handling, and suprametaphyseal 
fractures result. In scurvy, it 1s the poor 
quality of the bone matrix which leads to 
infractions and subperiosteal hemorrhage 
upon exposure to normal wear and tear. In 
children with spina bifida and meningo- 
myeloceles, congenital and perhaps un- 
avoidable iatrogenic causes play their 
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the zone of HEE A 
There is no subperiosteal new bone formation and the bones are not andérmineralized. 


FIG. 10. 


Completely normal osseous structures. 


parts in rendering joints insensitive and 
“oblivious” to the pain of trauma. The 
similarities between these osseous changes 
and those of congenital insensitivity to 
pain have already been mentioned, al- 
though the exact etiology of the latter en- 
tity is still unexplained. In so-called “un- 
recognized trauma,’’” particularly in bat- 
tered children, it is the abnormal exaggera- 


tion and repetitiveness of trauma itself 


which cause the same results. Fractures as- 
sociated with chronic subdural hematoma 
in children and metaphyseal fragility are 
probably also due to unrecognized trauma. 
We have not yet seen but expect to en- 
counter similar changes in children with 
the Riley-Day syndrome, as these children 
also suffer from insensitivity to pain. At the 
other end of the spectrum, a good case may 
be made for considering slipped capital 
femoral epiphysis similar and related to 
these above described entities. Slipped 
capital femoral epiphysis usually occurs in 
overweight teenagers and the actual slip 1s 
not a true dislocation but rather a sepa- 
‘ation through the metaphysis.® The roent- 
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(A4) Right shoulder. The proximal humeral met: iphysis is irregular and the normal density of 
alcification is increased. The physis is slightly widened; 


the epiphysis is normal. 
(B) Left shoulder. 


genologic changes at the metaphvseo- 
physeal junction are identical with some of 
the above illustrated changes seen in the 
extremities of children with spina bifida, 
congenital insensitivity to pain and other 
entities in this spectrum. Without wishing 
to minimize the complexitv of biochemical 
and anatomic factors, it seems quite plausi- 
ble to us that slipped c capital femoral epi- 
physis, as an entity, represents the end re- 
sult of continuous excessive stress on the 
proximal metaphyseo-physeal junction of 
femur, caused bv relative overweight and 
facilitated by thus far unknown factors. 
Finally, we have recently seen a 
who repeatedly injured his shoulder play- 
ing baseball (pitching) but continued to 
play through the rest of the season despite 
moderate pain. The roentgenologic changes 
(Fig. 104) were e extremely similar to those 
seen in congenital or acquired insensitivity 
to pain, or, for that matter, to the meta- 
physeal changes in slipped capital femoral 
epiphy sis. This “ psychologic” insensitivity 
to pain is a rare but reve ealing constellation 
of circumstances further supporting the 
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above outlined explanation of the patho- 
genesis of osseous changes in these entities. 


SUMMARY 


Bizarre skeletal changes are frequently 
seen in the lower extremities of children 
with spina bifida vera and meningomyelo- 
celes who are not completely paralyzed. 
These changes are due to multiple small 
fractures and subsequent healing at the 
metaphyseo-physeal junctions in insensi- 
tive extremities, which are subjected to the 
chronic stress of weightbearing. There are 
a number of entities in which the underly- 
ing pathology is identical: repeated 
trauma—but the predisposing factors to 
trauma are multiple and varied. These 
different entities form a spectrum of meta- 
physeo-physeal injuries. The spectrum ex- 
tends from the gross abnormalities of bed- 
ridden paraplegics, through severe changes 
in children with insensitivity to pain of 
differing etiology to the least pronounced 
metaphyseal changes in slipped capital 
femoral epiphysis. 

It is hoped that the recognition of these 
skeletal changes ‘and the understanding of 
their pathogenesis will prevent the need- 
less surgery of open biopsy or aspiration 
for culture to which many of these children 
were subjected in the past. 

E. B. D. Neuhauser, M.D. 
Department of Radiology 
The Children's Hospital Medical Center 
300 Longwood Avenue 
Boston, Massachusetts 
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DYSCHONDROSTEOSIS, A HEREDITABLE BONE 
DYSPLASIA WITH CHARACTERISTIC 
ROENTGENOGRAPHIC FEATURES 


By LEONARD O. LANGER, Jr., M.D. 


MINNEAPOLIS, MINNESOTA 


YSCHONDROSTEOSIS, a heredita- 
ble bone dysplasia, was first described 
by Léri and Weill in 1929 in the French 
literature, and since that time, occasional 
reports have appeared in the French,!%1415 
German? and Spanish literature.§ A French 
case with this condition is illustrated in 
Rubin’s Dynamic Classification of Bone 
Dysplasias." The diagnosis of this process 
rests on the roentgenographic findings. 
Seven affected individuals in 3 families have 
been studied at the University of Minnesota 
Hospitals during the last 3 years. Roent- 
genographic studies in 4 other individuals 
with the typical wrist deformity were 
found in the files of the radiology depart- 
ment in the course of reviewing roentgeno- 
grams of bone dysplasia and in routine 
work. These latter individuals were not 
available for study and are not included in 
this report. 

The first 2 families in this report are 
described in a clinical paper to be pub- 
lished by Herdman, Langer, and Good? 
and, to my knowledge, excepting the 
present study, are the only cases reported 
under the term of dyschondrosteosis in the 
English literature, including the first docu- 
mented case in a male. However, cases 
with the characteristic wrist deformity of 
dyschondrosteosis have been reported in 
the past under the name of Madelung's 
disease. 

The purpose of the author is: (1) to de- 
scribe the roentgenographic features of 
dyschondrosteosis, emphasizing the wide 
spectrum of manifestations, (2) to show 
that, according to the experience at the 
University of Minnesota Hospitals, dys- 
chondrosteosis and Madelung's disease are 
the same condition and that the distinc- 
tions which have been made between them 


are not valid, and (3) to suggest that 
"Madelung's deformity" be used as a de- 
scriptive term for the characteristic wrist 
deformity, regardless of etiology. 

Dyschondrosteosis has an autosomal 
dominant mode of genetic transmission. All 
previously reported bona fide cases have 
been found in females, although several of 
the authors have mentioned unexamined 
apparently affected male siblings. 

Briefly, the clinical features of dyschon- 
drosteosis are as follows: 

I. Shortening of the forearm in respect 
to the upper arm and hand. 

2. Dorsal dislocation of the distal ulna 
which is easily reducible but which cannot 
be maintained in position. This wrist de- 
formity has been referred to as Madelung’s 
deformity. J 

3. Limitation of motion at the elbow 
and wrist. 

4. Shortening of the shank in relation to 
the upper leg, which results in mild dwarf- 
ism. This pattern of shortening in the mid- 
dle segment of the extremities is referred 
to as mesomelia. 

The most prominent abnormality of 
dyschondrosteosis is in the wrist. Dannen- 
berg, Anton and Spiegel’ outlined 12 roent- 
genographic criteria for the diagnosis of 
Madelung's deformity. Their criteria, based 
on 2 personal cases and 170 cases reported 
in the world literature, are as follows: 

1. A double (lateral and dorsal) bowing 
of the radius which involves the entire 
diaphysis but 1s most marked at the distal 
end. This is best seen on roentgenograms 
obtained with the hand in pronation. 

2. A variable widening of the interosse- 
ous space due to the lateral curvature de- 
scribed above. 

3. Shortening of the radius as compared 
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with the normal standard for age and in 
relationship to the size of the other bones 
of the upper extremity. 

4. An alternation of the contour of the 
distal radius so that the articular surface 
of the epiphysis faces in an ulnar and pal- 
mar direction. 

5. Premature fusion in the ulnar half of 
the epiphyseal line of the distal radius 
which contributes to accentuation of the 
deformity in early adolescence. 

6. Dislocation or subluxation of the 
inferior radio-ulnar articulation with the 
distal ulna dorsal to the distal radius. 

7. An area of decreased bone density on 
the ulnar border of the radius extending for 
a short distance proximal to the fused epi- 
physeal line. 

8. Small bony excrescences, sometimes 
condensed into an exostosis along the in- 
ferior ulnar border of the radius. 

g. Triangularization of the normally 
quadrangular shaped outline of the distal 
radial epiphysis, with the apex of the tri- 
angle pointing medially. 

10. Hypercondensation of 
tions of the ulnar head. 

II. A change in the inferior radial articu- 
lar surface with modification of the rela- 
tionship of the carpal bones, wedging them 
between the deformed radius and protrud- 
ing ulna and giving them a triangular con- 
figuration with the lunate at the apex. 

I2. An arched curvature of the carpal 
bones, which is a continuation of the arch 
of the dorsal bowing of the radial diaphysis 
(Fig. 3 through 5, inclusive). 

Analysis of these criteria shows that cri- 
teria 3, 9 and 11 are fundamental to the 
establishment of the diagnosis of Made- 
lung's deformity. Criteria 4, 6, and 12, al- 
though present in these patients, may be 
obscured in mild cases by the failure to ob- 
tain a true lateral projection of the wrist. 
Criteria 1 and 2 are best, and sometimes 
only, appreciated on roentgenograms of the 
forearm with the hand in pronation, rather 
than in the routinely used view with the 
hand in supination. Criterion 5 is dependent 
on the age of the patient and is applicable 
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only in the early adolescent period. Cri- 
teria 7, 8, and 1o are clearly secondary 
phenomena and have been recorded by 
Dannenberg, Anton and Spiegel as less 
consistent components of the picture. Hy- 
poplasia and flattening of the radial head 
have also been described." 

Other roentgenographic features which 
are not part of Madelung's deformity but 
which have been present in some severely 
affected individuals with dvschondrosteo- 
sis are: thickening of the long bones? ab- 
normalities of the anatomic neck of the 
humerus," exostosis of the proximal medial 
tibia, shortening and thickening of the 
metacarpals and phalanges? coxa valga? 
and cubitus valgus.'?^ The skull, spine and 
pelvis have been roentgenographically nor- 
mal in all cases in which these bones have 
been studied. 


REPORT OF CASES 


Case 1. R.C., an 11 year old Mexican girl, 
had been in good health all of her life. A roent- 
genogram, made to rule out fracture subsequent 
to trauma, demonstrated the changes of 
dyschondrosteosis. Subsequent physical exami- 
nation showed the typical clinical deformities. 
Her mother stated that the deformity of both 
wrists had been present since birth and was 
asymptomatic. Roentgenographic findings in 
the right forearm met all the criteria for Made- 
lung's deformity outlined by Dannenberg et al. 
with the exception of criterion 10, that is, hy- 
percondensation of trabeculations in the ulnar 
head. On the left, the changes were not as 
marked, but it was felt that the criteria funda- 
mental to the diagnosis were present. Of the 
less frequent findings reported in dyschondro- 
steosis, only relative hypoplasia of the capital 
humeral epiphyses and coxa valga were present 


(Fig. 1; and 4, 4 and B) (Table 1). 


Case rr. C.C., mother of R.C., also showed 
the typical deformity of both wrists with reduci- 
ble dorsal dislocation of the ulna and meso- 
melia. The deformity was asymptomatic and 
had always been present. The father had died 
but was reportedly normal. The 6 siblings of 
R.C. were said to be normal. Two brothers were 
examined roentgenographically and showed 
none of the changes of dyschondrosteosis. The 
wrists of 3 other siblings were examined clini- 
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cally and were normal. Subsequent experience 
has suggested the probable inadequacy of this 
clinical evaluation (see Discussion). All the cri- 
teria for the diagnosis of Madelung’s deformity 
were present in this patient but the changes 
were mild. The area of decreased bone density 
on the ulnar border of the radial metaphysis 
(criterion 7) was exceedingly small, and hyper- 
condensation of trabeculations of the ulnar 
head (criterion 10) was not present. Criterion 5 
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could not be applied because the epiphyseal 
plate was fused. The changes were equal in both 
forearms. As regards the inconstant abnormali- 
ties in other bones reported in dyschondrosteo- 
sis, there was the type of change which Kaplan, 
Guy and Cantagrel!? described as an exostosis 
of the medial aspect of the proximal tibial 
metaphysis. This change was mild and while it 
was as pronounced as in one of Kaplan and co- 
workers’ patients, it is doubtful that it repre- 





TABLE I 
Case | ro | mu | m | w | v [ow | vo 
Clinical Measurements 
Height 129 147 150 145 168 135 I44 
Árm span 125 148 145 133 I59 141 137-5 
Lower segment 65 73 7I 68.5 79 66 7I 
Roentgenographic Measurements (Six ft. film target distance) 
Humerus L 24.6 NE 28.8 23.2 30.5 24.2 25.7 
R 25.8 31.0 28.7 238 30.7 24.2 25.0 
Radius L 16.3 NE 16.5 .| -17-2. 21.4 16.4 18.2 
R 15.7 20.9 19.2 — 19.4. 21.8 . 16.6. 18.1 
Ulna L 18.2 NE - "19.2. 19:7 à 23.1 ‘ 17.9 20.1 
R 18.0 23.1 21.2 19.3 2343 ` 18.0 19.7 
Hand m 14.8 16.8 17.1 19.9 Ig.7 16.9% 17.9 
R 14.57 16.8 17:3 17,7 19.5 16.9 17:7 
Ratio radius L 66% NE 57% 747 10% 68% 71% 
humerus R | 66% 6770 677% 7470 71% 6970 72% 
Norma radius l 
e ERTER 74% 74% 75% 74% 76% 75% 7476 
humerus 
Femur L 38.2 45.7 44.0 41.2 46.9 - 39-7 39.9 
R 38.4 45-7 44.0 41.0 47-1. | 39.6 39.7 
Tibia L 29.0 35.0 32.0 31.1 35.5 - i 29.5 29.5 
R 29.2. 34.9 32.8 30.8 35.4-^| 29.4 29.6 
Ratio tibia L 76% 77% 7396 76% 76% .| 74% 74906 
femur R | 76% | 76% | 73% | 75% | 7596 | 78% | 75% 
Nona tibia L EE xU 
Ez quce 8570 8370 8370 8370 8570 | 8376 8370: 
femur R 
All mpssatemients in cm. 


NE = not evaluated. 
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sents a true exostosis. A mild cubitus valgus 
deformity was present bilaterally (Fig. 1; 2B; 
and 3£) (Table 1). 


Case i'i. Ma.H.,a 13year old girl of Northern 
European extraction, was seen on referral for 
detormity of the left forearm. The parents and 
child stated that the deformity had been noted 
for about 2 years with some gradual progres- 
sion and that it was asymptomatic. Physical 
examination showed marked typical changes of 
dyschondrosteosis in the left forearm and meso- 
melia of all 4 extremities. The right arm had 


less marked but definite clinical findings of 


dyschondrosteosis with dorsal dislocation of the 
distal ulna. Roentgenographic study showed 
that the left forearm was much more severely 
affected than the right. All of the criteria except 
criterion IO were present in marked degree on 
the left. In contrast, on the right only very 
slight changes were noted (Fig. 24; 34; 4, C 
and D; and 54) (Table 1). 


Y 


Case iv. My.H., the mother of Ma.H., showed 
none of the clinical changes of dyschondrosteo- 





Case 1 and rr. Note the obvious clinical 
deformity in wrists of Case 1. 


FIG. I. 


Dyschondrosteosis 





Fic. 2. Clinical wrist deformity. (4) Case 111. 
(B) Case rr. 


sis except shortening of all extremities and 
mesomelia of the lower extremities. There was 
no dorsal dislocation of the distal ulna in either 
wrist. Roentgenographic study showed marked 
changes of dyschondrosteosis bilaterally in the 
wrists except that there was no dorsal displace- 
ment of the ulnar heads. There was marked 
osteophyte formation in addition to hypercon- 
densation of trabeculation in the ulnar heads 
(criterion 10). Findings in other bones included 
dorsal angulation of the proximal humeri with 
shortening of these bones, hypoplasia of the 
humeral heads and bilateral cubitus valgus 
deformity. A moderate kyphosis of the thoracic 
spine with secondary osteospondylotic spurring 
was present (Fig. 35; and 6, 4 and B) (Table 
D. 


Case v. Me.H., the 15 year old brother of 
Ma.H., was seen by request when his parents 
reported his comparatively short stature. On 
physical examination, no abnormalities were 
noted save mesomelia. Another male sibling, 
aged Ig years, and a female sibling, aged 9 
years, were not seen, They were said to be tall 
and long limbed like the father, a normal 183 
cm. male. Roentgenographic studv showed the 
changes of dyschondrosteosis to be mild and 
symmetric in both wrists. Symmetric meso- 
melia of both the upper and lower extremities 
was present (Fig. 3F; and 58) (Table 1). 


Case vi. M.L., a 13 year old boy of Northern 
l:uropean extraction, was seen in the outpatient 
clinic because of a cardiac murmur in the aortic 
region. Further investigation suggested that 
this was rheumatic in origin and not of func- 
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tional importance at the present time. Roent- 
genograms of the hands were obtained to ex- 
clude the possibility of Marfan’s syndrome. On 
recall at the request of the radiology depart- 
ment, the patient was found to have the typical 
clinical findings of dyschondrosteosis in the 
wrists. Mild mesomelia of all extremities was 
present. Roentgenographic study showed mod- 
erate symmetric changes of dvschondrosteosis 
in both forearms and wrists. There was no hy- 
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percondensation of trabeculations in the ulnar 
head (criterion 10). There was relative shorten- 
ing of both 4th metacarpals and prominence of 
the medial portion of the proximal tibial meta- 


phvses l'ig. 26s and 74) ( Table r). 


Case vit. D.L., the mother of M.L., was 
examined at the request of the radiology de- 
partment. Physical examination showed the 
same findings as 1n her son. In addition, the pa- 





E 


Fic. 3. Roentgenographic wrist deformity. Marked deformity: (4) Case ur. (B) Case rv. Moderate 
deformity: (C) Case vr. (D) Case vir. Mild deformity: (E) Case 11. (F) Case v. 


Vor. 95, No, I 





Dvschondrosteosis 


. Typical forearm and wrist deformity (studies in supination). Moderate deformity: (4 and B 


Case 1. Marked deformity: 


tient had an S-shaped scoliosis of the thoraco- 
lumbar spine. Roentgenographic study showed 
moderate symmetric changes of dyschondro- 
steosis in both forearms and wrists. Hypercon- 
densation of trabeculations of the ulnar head 
(criterion IO) was not present. The area of de- 
creased bone densitv on the ulnar border of the 
radius small. Other 
changes included minimal alteration of the 
surgical neck of the proximal humerus bilat- 
erally and mild genu varum with prominence 
of the medial aspect of the proximal tibiae. A 
moderate, apparently idiopathic kyphoscoliosis 
of the thoracolumbar spine was present (Fig. 


3D; and 7 B) (Table 1). 


(criterion 7) was very 


(C and D) Case 111. 


ROENTGENOGRAPHIC DIFFERENTIAL 
DIAGNOSIS 


Ihe differential diagnosis should include 
other conditions causing deformities of the 
distal forearm. Closely simulating the de- 
formity of dyschondrosteosis is post-trau. 
matic fusion of the ulnar aspect of the dis. 
tal radial epiphvsis. In most instances, the 
historv of trauma to the area can be ob. 
tained. Less commonly, infection may re- 
sult in a similar deformity. The deformity 
is almost alwavs unilateral in these cases. 
As shown in the present case reports and 


Fic. ¢. Most mild forearm deformities of 7 cases 
studied (studies in supination). (4) Case mi. 
Slight involvement in forearm. Clinical 
deformity present. (B) Case v. Slight changes. No 
clinical wrist deformity present. 


wrist 


other published cases, dyschondrosteosis 


may be asymmetric as regards severity of 
involvement, but invariably, the criteria of 


dvschondrosteosis are present roentgeno- 
graphically, if not clin:cally, in both wrist 
regions. 

A number of generalized dysplasias may 
present a similar clinical detormity in the 
distal forearm associated with shortening 
of this segment. Shortening of the distal 
radius and ulna is commonly present in 
hereditary multiple exostoses and in en- 
chondromatosis (Ollier's disease). The wrist 
deformity is due primarily to a more 
marked shortening of the ulna with a 
secondary curvature of the radius, in dis- 
tinction to the relatively shorter radius 
present in dyschondrosteosis. Both of these 
conditions are generalized dysplasias in 
which roentgenograms of other areas easily 
establish the correct diagnosis. 

Multiple epiphyseal dysplasia of the 
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dorsal 


humerus 


Fic. 6. Case 1v. (4) Short with 
angulation of surgical neck and flattened hypo- 
plastic radial head. (B) Marked curvature and 
irregularity of radial shaft and marked changes in 
distal radius and ulna (study in supination). 





Fic. 7. 


short limbed \ variety may lead to dwarfism 
of the mesomelic type and m: ay show fea- 
tures in the forearm similar to, and in some 
instances indistinguishable from, 
dvschondrosteosis. Howey er, a roentgeno- 
graphic skeletal survey reve: alssenet alized 
plica of the epiphyses, which is not 
present in üsthoni toss 

In the literature it appears that several 
cases with bone changes verv similar to 
those seen in mild thalidomide embry- 
opathy h: ave been confused with dy schon- 
drosteosis.! the mesomelic 
that seen in 
and there mav be ab- 
sence of the radius and fibula, w hich does 


? In these Cases, 
Reig IS In excess of 
dyschondrosteosis, 


Dyschondrosteosis 


those of 


loc 


( Y 





(4) Case vi. Slight changes in knee region. (5) Case vir. Moderate changes in knee region. 


not occur in dvschondrosteosis. 

Case reports of syndromes which prob 
ablv are not dv schondrosteosis, but with 
insufficient information have appeared 
occasionally.?9?:! Tf the roentgenographic 
criteria for the di: gnosis are adhered to, 
confusion with any of the above entities is 
unlikely. 


DISCUSSION 


In the first family, the affected child 
(Case 1) is relatively smaller than her sib 
lings including a 7 year old sister. She has 
definite mesomelia but does not have a dis. 
proportionately short total 
length. Case rr, her mother, 


extremity 
who is also 
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short, likewise does not have shortening of 
the arm span or of the lower segment on 
clinical examination. These individuals, 
however, have bilateral clinical and roent- 
genographic changes of Madelung’s de- 
formity which together with the meso- 
melia and the presence of the wrist de- 
formity since infancy confirm the diagnosis 
of dyschondrosteosis. It is apparent on the 
basis of the findings in Cases 1v and v that 
the typical wrist deformity may not be 
present in dyschondrosteosis and it is im- 
possible, therefore, to be certain that the 3 
siblings of Case 1, who were examined 
briefly for this finding, are in fact normal. 

In the second family, the 13 year old girl 
with the marked deformity of the left 
wrist (Case 111) was felt clinically to possi- 
bly have a bone tumor. The presence of 
definite asymmetry in the two wrists and 
the apparent age of onset in the pre-adoles- 
cent period would favor Madelung’s dis- 
ease as classically described rather than 
dyschondrosteosis, which has been reported 
as a more symmetric process. However, the 
diagnosis of dyschondrosteosis 1s confirmed 
by the severe upper extremity mesomelia, 
even though asymmetric, with equal meso- 
melia of the lower extremities, short sta- 
ture, a somewhat short lower segment and 
bilateral clinical and roentgenographic find- 
ings in the wrists. This patient's mother 
(Case iv) showed marked roentgeno- 
graphic changes in both wrists along with 
short stature, short arm span, short lower 
segment, and lower extremity mesomelia, 
which confirmed the diagnosis. The atypi- 
cal features in this case are lack of upper 
extremity mesomelia and the absence of 
clinical findings in the wrist. The changes in 
the humerus in this patient have been 
described in dyschondrosteosis and, when 
as marked as in this patient, result in a rela- 
tively normal ratio between the proximal 
and middle segments of the upper ex- 
tremity. Case v, the third affected member 
of this family, a 15 year old boy, showed no 
clinical findings in the wrist and his height 
was within the normal limits for age al- 
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though short in comparison to his brother 
and father. The diagnosis of dyschondro- 
steosis is substantiated by the typical 
though mild roentgenographic wrist find- 
ings, mild mesomelia, short lower seg- 
ment, a somewhat short arm span, and the 
presence of other affected individuals in 
the family. It may be that this condition is 
less fully expressed in the male. Another 
factor which may explain the absence of 
previously reported male cases is the will- 
ingness of a man to accept a mild wrist 
deformity, which is not functionally dis- 
abling, while a woman is more likely to 
seek medical advice about a deformity of 
the same degree for cosmetic reasons. 

In the third family, the 13 year old boy 
(Case vi) had a roentgenographic exami- 
nation of the hands for a reason totally 
unrelated to the obvious clinical deformity. 
His mother had sought medical advice re- 
garding her scoliosis but not for the func- 
tionally unimportant wrist deformity. Both 
were short, the boy particularly in relation- 
ship to his 2 normal younger siblings, but 
the normal father was @¥elatively small 164 
cm. male and the affected boy’s short sta- 
ture was not considered unusual by the 
family. x 

Individuals with dyschondrosteosis have 
been reported in the English literature 
under the eponym, Madelung's disease, 
which in the past referred only to the obvi- 
ous wrist deformity. It is generally con- 
ceded that the wrist deformity of dyschon- 
drosteosis is identical clinically and roent- 
genologically to that of Madelung's disease. 
However, Madelung's disease has been 
differentiated from dyschondrosteosis in 
the European literature on the basis of the 
following points: 

1. Madelung’s disease 1s generally con- 
sidered to have its onset in the pre-adoles- 
cent period. 

2. It is usually thought to be associated 
with pain on motion of the joint. 

3. Small stature and abnormalities of 
the lower extremities, humerus or radial 
head have not been mentioned. 
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4. The deformity is described as being 
unilateral in some instances. 

However, the validity of these sup- 
posedly differentiating points is minimized, 
if not negated, by the study of the review 
of Anton, Reitz, and Spiegel! on Made- 
lung’s disease. Of their 171 cases, the great 
majority (127) showed bilateral changes. 
Only 42 had unilateral findings and 2 were 
not specified. Of 153 cases in which the age 
of onset was mentioned, 20 were noted by 
the age of 6 years. On the basis of the find- 
ings in the second family in this report, it 
seems probable that minor degrees of meso- 
melia are not observed by the parents and, 
without roentgenographic study, the wrist 
deformity is not appreciated until it is 
accentuated by early epiphyseal fusion in 
the pre-adolescent period. Indeed, as seen 
in Case 1v, who had severe roentgeno- 
graphic findings in the wrist as well as 
mesomelia of the lower extremities, clinical 
Madelung’s deformity may never be ap- 
parent. Moreover, as illustrated in this 
same patient, if the humeri are also se- 
verely affected and therefore abnormally 
shorty mesomelia of the upper extremity 
may be absent. 

Of 137 cases, 37 were asymptomatic and 
in many others, the symptoms were trivial 
and of short duration. Examination of 
some of the original reports included in the 
review of Anton eż al. suggests that in many 
instances, no symptoms were present at 
the time of study but were elicited bv direct 
questioning. Stature was rarely mentioned 
but 10 patients were specifically noted to be 
short. Other bone abnormalities were oc- 
casionally reported and included cubitus 
valgus, tibial curvature, absence of the 
humeral head and deformity of the humeral 
tuberosity, short arms and legs, brachy- 
dactylia, and exostosis of the tibia and 
fibula. Many of these have been reported 
in dyschondrosteosis also. 

In approximately 30 per cent of the 
cases where a hereditary pattern was noted, 
the mode of transmission was autosomal 
dominant, as is the case in dyschondro- 


Dvschondrosteosis 


187 


steosis. A striking feature was the over- 
whelming predominance of females—a ratio 
of 4 to I. Although a documented report of 
a male case of dvschondrosteosis has not 
been found, most authors have neither 
made roentgenograms nor measurements of 
male relatives of affected females. Several 
authors have mentioned that male rela- 
tives of their subjects had similar deformi- 
ties. Patients v and vr represent the first 
descriptions of males who fit the criteria for 
dvschondrosteosis. 

It is the author's opinion that the fore- 
arm deformity is primarily a result of un- 
equal growth of the epiphyseal plate of the 
distal radius. For this reason, it mav not 
become clinically noticeable until the early 
adolescent growth spurt occurs. Degrees of 
malformation in the other epiphvseal areas 
may give rise to the phenotvpic spectrum 
evident in the cases presented. It would ap- 
pear that the terms Madelung's disease and 
dvschondrosteosis have been used to de- 
scribe the same condition. Indeed, with 
this idea in mind and when enough case 
data are reported, it is not difficult to find 
reports of Madelung's disease which vio- 
late the supposed differential points and fit 
neatly into the category of dvschondro- 
steosis.'? 

Madelung's deformity of the wrist is the 
most striking feature of dvschondrosteosis, 
and it is felt that all cases presenting this 
roentgenographic deformity bilaterally, ex- 
cept when it can be established to be sec- 
ondary to trauma or infection, should be 
included under the heading of dyschondro- 
steosis. Dyschondrosteosis seems a prefer- 
able term to the eponym, ‘“‘Madelung’s 
disease," because it is more descriptive and 
because historically it has been applied to 
all dysplasias including the mesomelia, 
which is present in this condition. 


SUMMARY 


Seven cases of dyschondrosteosis are re- 
ported. This is a hereditary bone dysplasia 
with an autosomal dominant mode of 
transmission characterized by a tvpical de- 
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formity of the distal radius and ulna and 
proximal carpal bones and mesomelic 
dwarfism. The wrist deformity has been 
widely reported in the medical literature 
under the eponym, Madelung’s disease. 


Department of Radiology 
University of Minnesota Hospitals 
Minneapolis, Minnesota 55455 
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ROENTGENOLOGY OF THE CONGENITAL 
ADRENOGENITAL SYNDROME* 


By GERALD J. KURLANDER, M.D. 


INDIANAPOLIS, INDIANA 


YPERADRENAL corticism may pres- 

ent in infancy and childhood as 
Cushing’s syndrome, primary aldosteron- 
ism, feminizing adrenal neoplasm, and the 
adrenogenital syndrome. The latter results 
from adrenal hyperplasia or neoplasm and 
is the most common." The congenital form 
of the adrenogenital syndrome results from 
adrenal hyperplasia and is the subject of 
this communication. Because the roent- 
genologist may be the first consultant to 
evaluate a patient with the congenital 
adrenogenital syndrome, he may be in 
a position to suggest the correct diagno- 
sis. In addition, he can play an important 
role in judging the adequacy of treatment. 
For these reasons and because a compre- 
hensive discussion of the roentgenology of 
the congenital adrenogenital syndrome has 
not appeared, this study was undertaken. 


CLINICAL AND BIOCHEMICAL BACKGROUND 


The congenital adrenogenital syndrome 
is a heritable inborn error of metabolism 
transmitted by an autosomal recessive gene 
which may be present in 1 per 125 indi- 
viduals in the general population.“ Viriliza- 
tion and rapid somatic growth occur in all 
patients who survive infancy and who do 
not receive proper medical therapy. In the 
female, evidence of virilization is present at 
birth but may not be noted in the male for 
2 or 3 years. The congenital adrenogenital 
syndrome is the commonest cause of female 
pseudohermaphrodism. Virilization of a fe- 
male beginning postnatally is rarely the 
result of adrenal hyperplasia and is usually 
due to an adrenal neoplasm.’ 

In the congenital adrenogenital syn- 
drome, an enzymatic defect exists in the 
metabolic pathway, leading to cortisol pro- 
duction so that hydroxylation does not oc- 


cur at certain key positions in the steroid 
molecule. As a result, there is an excessive 
accumulation of those intermediate steroids 
which are formed prior to the metabolic 
block and a deficient production of cortisol 
and other steroids which are normallv the 
end products of the biosynthetic pathway.’ 
Some of these intermediate steroids are 
converted into androgenically active sub- 
stances. Since adrenal cortical activity be- 
gins in the fetus about the third month of 
gestation, the affected female 1s exposed to 
an excess of these androgenically active 
substances from her own abnormal adrenal 
cortex. The result of this androgenic en- 
vironment is virilization of the female ex- 
ternal genitalia. Although the internal fe- 
male duct system and the gonads are not 
affected by this environment, the phallus is 
enlarged and there may be varying degrees 
of labioscrotal fusion.?: 5:6 [n rare instances, 
the labioscrotal fusion may be so extensive 
that the urethra traverses the clitoris. Simi- 
lar masculinization of the female external 
genitalia can also occur in the newborn fe- 
male whose mother received androgens, 
synthetic progestins, or from a maternal 
androgen secreting neoplasm during the 
critical period of gestation (Table r).* 

The defect in cortisol synthesis is accom- 
panied by endogenous pituitary adreno- 
corticotrophic (ACTH) stimulation with 
subsequent enlargement of the target 
gland, the adrenal.? Since cortisol is neces- 
sary for regulation of the pituitary-adrenal 
axis, there is no inhibition of this trophic 
hormone. Intermediate steroid synthesis is 
accelerated and these substances are pres- 
ent in greatly increased amounts. Some of 
the urinary metabolites of these intermedi- 
ate steroids which are useful in the diagnosis 
and management of patients with the con- 


* From the Department of Radiology, Indiana University Medical Center, Indianapolis, Indiana. 
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TABLE I 
DIFFERENTIAL DIAGNOSIS OF THE VIRILIZING CONGENITAL ADRENOGENITAL SYNDROME 
Female Male 
Clinical ; T ——: Clinical Differential 
Manifestations Differential Diagnosis Manifestations Diagnosis 
Neonatal female | 1. True hermaphrodism with ovary and testis | Infantile or I. Adrenal cortical 
pseudoherma- or ovarotestis childhood neoplasms 
phrodism macrogenito- 
24, Nonadrenal female pseudohermaphrodism | somia praecox 2. Testicular 
a. Ás a congenital anomaly associated neoplasms 




















with other anomalies 


tion 
3. Male pseudohermaphrodism 


fetus 


Infantile or I. Adrenal cortical neoplasms 
childhood 
virilism 2, Virilizing ovarian tumors 


a. Arrhenoblastoma 
b. Hilus cell tumors 
c. Adrenal cell tumors 


b. Secondary to maternal androgens 
from masculinizing neoplasms, ex- 
ogenous androgens or progestins ad- 
ministered to the mother during gesta- 


, a. Spontaneous feminization of a male 


b. Secondary to estrogens administered 
to the mother during gestation 


very rare 





3. Precocious 
puberty 





genital adrenogenital syndrome include 
the total 17 ketosteroids, pregnanediol, and 
pregnanetriol.* Treatment of the congenital 
adrenogenital syndrome with cortisol and 
related compounds in proper dosage for an 
indefinite period serves to supply the 
deficient hormone as well as to suppress 
ACTH secretion by the pituitary. 

In the male with the congenital adreno- 
genital syndrome, sexual precocity is gen- 
erally not recognized until 2 or 3 years after 
birth, and the differentiation between this 
and the acquired form of the syndrome 
may be difficult. The differential diagnosis 
can be made in both sexes by studying the 
effects of cortisol administration upon the 
urinary excretion of the total 17 keto- 
steroids and of pregnanetriol. After ade- 
quate replacement therapy with cortisol, 
the 17 ketosteroids and pregnanetriol val- 
ues in the urine decrease to normal levels 


while in the presence of a hormone secret- 
ing neoplasm, there will usually be little or 
no change. Ín addition, pregnanetriol 1s 
much more likely to be found in the urine of 
a patient with the congenital adrenogenital 
syndrome while dehydroisoandrosterone 1s 
more likely to be found if there is a hormone 
secreting adrenal neoplasm.!9: 

Most patients with the congenital adreno- 
genital syndrome do not have clinical evi- 
dence of adrenal insufficiency; that is to 
say, small but adequate amounts of cortisol 
are produced in the adrenal glands. In 
about 30 per cent of patients with the con- 
genital adrenogenital syndrome, the bio- 
synthetic block is more complete and there 
is failure of adequate cortisol formation.” 
This is the most commonly diagnosed type 
of adrenal crisis in the perinatal period.*° 
Early diagnosis is imperative in this group 
who, if untreated, will almost certainly die 
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during the first months of life. Vomiting is 
the cardinal symptom of the congenital 
adrenogenital syndrome with adrenal in- 
sufficiency and 1s present in more than go 
per cent of cases. Projectile vomiting oc- 
curs in about 22 per cent. At the time of 
hospitalization, more than 9o per cent of 
these infants show clinical evidence of de- 
hydration and emaciation." Not infre- 
quentlv, these patients will be referred to 
the roentgenologist for gastrointestinal 
examination. Inspection of the external 
genitalia 1n infants before proceeding with 
the fluoroscopic evaluation of the intestinal 
tract is, therefore, just as important as 
taking a history in adult patients. Hyper- 
trophy of the clitoris and ventral bending 
as in chordee with variable fusion of the 
labioscrotal folds are present in more than 
95 per cent of female patients (Fig. 1, 4 
and B). It must be recalled that many of 
these females will be referred as males with 
male names. In no case of Iversen’s series 
of 135 patients with failure of adequate cor- 
tisol production was hypertrophic pyloric 
stenosis found at postmortem examination 
or at the time of exploratory surgery.” 

Because of the deficiency of the adrenal 
cortical hormones influencing electrolyte 
metabolism, there result a marked reduc- 
tion of the serum sodium concentration and 
elevation of the serum potassium. These 
electrolyte aberrations result in disturbance 
of cardiac rate and rhythm.” Vomiting will 
further exaggerate these electrolyte dis- 
turbances as well as increase the severity of 
the dehydration. A patient may thus be 
suspected of having congenital heart dis- 
ease with the presenting findings of cvano- 
sis, circulatory collapse and cardiac ar- 
rhythmia. 

Only about one-third of patients have 
the most severe or “‘salt-losing”’ form of the 
congenital adrenogenital svndrome de- 
scribed above. The majority have simple 
virilism without other svmptoms.?? In the 
male, despite penile enlargement, the testes 
remain small. This feature is of value in 
differentiating the congenital adrenogenital 
syndrome from patients with constitutional 
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Fic. 1. (4) External genitalia of a 6 day old female 


with the congenital adrenogenital syndrome. 
Clitoral hypertrophy and ventral bending are 
evident. (B) Excretory urogram of the same pa- 
tient several months later demonstrates the large 
phallus in a female infant. 


sexual precocity or hypothalamic-pituitary 
disturbances. In the female, the genital 
malformations generally take one of five 
different forms (Fig. 2).® Common to all 


NORMAL \ py 





E-z 


‘ive forms of genital malformations en- 
the female with the congenital 
(After Prader et 2a") 


BiG; 2. 
hee in 
adrenogenital syndrome. 


five forms is hypertrophy of the clitoris. In 
Type 1 the vulva is normal. In Type 1 the 
vestibule is deep and funnel shaped. Types 
HI and iv are associated with a single 
perineal urogenital orifice of variable size. 
In Type v the urogenital orifice is at the tip 
of the clitoris. The labia minora are absent 
in Types 11, rv and v and the labioscrotal 
folds are increasingly fused. The vagina 
opens directly to the outside in Types r and 
11 and into the urogenital sinus in Types 
III, IV and v. Types 1 and v are very rare. 
When virilism is associated with the salt- 
losing form, Type Iv is usually present. 
Aside from these abnormalities, the sexual 
differentiation is entirely female. A uterus, 
oviducts and ovaries are present. It should 
be emphasized that on rare occasions geni- 
tal abnormalities similar to those seen in 
the congenital adrenogenital syndrome 
may occur without adrenal disease in 
otherwise normal patients.?$ 

Untreated patients of both sexes with 
simple virilism grow rapidly during the 
first years of life and acquire sexual hair, 
acne, and a deep voice. There is rapid 
somatic maturation with advance in epi- 
physeal ossification.? During the first sev- 
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eral months or year of life, however, epi- 
phvseal maturation is generally normal 
with rapid progression thereafter.! Associ- 
ated with this 1s rapid muscular develop- 
ment resulting in the classic "infant Her- 
cules.” In 8 or 10 years, growth may be 
complete, and the child resembles an adult 
with short legs and broad shoulders. Thus, 
there 1s a dissociation between the normal 
parallel relationship between growth and 
maturation. Premature epiphvseal fusion 
produces the paradox of a dwarfed adult in 
a child who was unusuallv tall for his chron- 
ologic age."° 

About 13 years the congenital 
adrenogenital syndrome with virilism and 
svstemic hvpertension was described. Since 
that time cases have been recorded in chil- 
dren with cardiovascular accidents, mvo- 
cardial infarction, and congestive heart 
failure resulting from hypertension.? In a 
large series of patients with the congenital 
adrenogenital syndrome about § per cent 
will have virilism associated with hyper- 
tension.? Other exceedingly rare types of 
the congenital adrenogenital syndrome are 
virilism and polycythemia, virilism and 
pyrexia, virilism and hypoglycemia, and 
feminization of the male infant.? 

Affected siblings and closely related rela- 
tives manifest the same clinical form of the 
disease, suggesting a genetic independence 
of the 3 basic clinical types: (1) simple 
virilism, (2) virilism and adrenal insufh- 
ciency and (3) virilism with hypertension.” 


ago, 


ROENTGENOGRAPHIC MANIFESTATIONS 


With a background in the biochemical 
and resultant clinical features of this ill- 
ness, the roentgen manifestations become 
more clear. Roentgenograms and case 
records of 43 patients with the congenital 
adrenogenital svndrome have been re- 
viewed as a basis for this studv. Some pa- 
tients were referred after the diagnosis had 
been established but the majority were re- 
ferred to the Indiana University Medical 
Center as undiagnosed cases. Six patients 
in this series are described briefly to em- 
phasize the various roentgen features. 
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CONGENITAL ADRENOGENITAL SYNDROME WITH 
ADRENAL INSUFFICIENCY IN A MALE 


One-third of the patients with the con- 
genital adrenogenital syndrome present 
with virilism and adrenal insufficiencv. A 
history of vomiting, dehydration, diarrhea, 
circulatory collapse or cyanosis may be ob- 
tained. Dehydration may be manifested on 
the frontal chest roentgenogram by reduc- 
tion in soft tissue thickness best appraised 
along the lateral chest wall at the thinnest 
portion. At a 72 inch focus film distance a 
thickness of less than 4.5 mm. is suggestive 
of dehydration in an infant beyond 1 week 
of age.? The lungs may be overinflated from 
the increased rate and depth of respiration. 
The heart 1s generally normal in size or 
sometimes small. This occurs because of 
the low position of the diaphragm in the 
hyperinflated chest as well as from the 
reduced intravascular volume.!*:?9 


Case 1. F.W. was a male seen at 2 weeks of 
age because of failure to gain weight and 
cyanosis which was noted 2 days prior to ad- 
mission. The diagnosis of the congenital 
adrenogenital syndrome with adrenal insuffi- 
ciency was established. A frontal chest roent- 
genogram at the time of admission (Fig. 3) 
showed thin soft tissues along the lateral chest 
wall which measured 3 mm. at the thinnest 
point. The hyperlucent lungs resulted from 
slight overinflation and the paucity of soft 
tissue over the chest wall. 


CONGENITAL ADRENOGENITAL SYNDROME WITH 
VIRILISM AND ADRENAL INSUFFICIENCY 

Vomiting may prompt examination by 
plain supine roentgenograms of the abdo- 
men. A pattern simulating high gastroin- 
testinal obstruction with a paucity or ab- 
sence of intestinal gas may be encountered, 
resulting perhaps from persistent vomiting 
acting like constant gastric suction.?^?? 
Opaque contrast medium studies of the in- 
testinal tract in the vast majority of cases 
will not outline an organic obstruction. 
Occasionally, gastric irritability may be 
encountered with spasm of the pvlorus.? 
This should not be confused with the per- 
sistent characteristic roentgen findings in 
hypertrophic pyloric stenosis. It should be 
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Fic. 3. Case 1 (F.W.). Frontal chest roentgenogram 
of a 2 week old infant with dehydration. The soft 
tissues along the lateral chest wall measure 3 mm. 
(arrows). The hyperlucent lungs result from slight 
overinflation and the paucity of soft tissue over 
the chest wall. 


emphasized that when evaluating the upper 
intestinal tract of a voung infant with de- 
hydration, it 1s probably hazardous to use 
water soluble iodinated organic contrast 
media because of the hypertonicity of these 
substances.^ They exert an osmotic gra- 
dient that tends to "pull" fluid from the 
vascular compartment and further dehy- 
drate a patient already seriously or criti- 
cally ill with dehydration. 


Case 11. K.S. was first seen at 6 weeks of age 
because of vomiting and dehydration. Physical 
examination indicated the presence of gastric 
waves but a pyloric tumor was not palpated. 
Roentgenograms of the stomach and duo- 
denum were not typical of hypertrophic pyloric 
stenosis, but some delay in gastric emptying 
was noted (Fig. 4.7). Abdominal exploration 
failed to reveal any gastrointestinal abnor- 
malities. Subsequently, the diagnosis of the 
congenital adrenogenital syndrome with 
adrenal insufficiency established. The 
patient was assumed to be a male and was so 
reared until the age of 4 years when examina- 
tion of the scrotum failed to reveal the presence 
of gonads (Fig. 48). The bone maturation age 
at this time was 13 to 14 years, It was learned 
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Fic. 4. (4) Case 11 (K.S.). Upper gastrointestinal 
study in a 6 week old infant with vomiting showing 
some delav in gastric emptying. The character- 
istic roentgen features of hypertrophic pyloric 
stenosis are not present. Note thin soft tissues over 
the chest wall (arrows). (B) Type v genital mal- 
formation as seen at the age of 5 years after ex- 
ploratory laparotomy showed the presence of fe- 
male internal genitalia. 


that the steroid medication was taken irregu- 
larly. A buccal smear was suggestive of the 
female chromatin pattern and, subsequently, 
exploratory laparotomy established the pres- 
ence of a uterus, oviducts, and ovaries. The 
external genital pattern corresponded to the 
rare Type v (Lig. 2). 
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CONGENITAL ADRENOGENITAL SYNDROME WITH 
SIMPLE VIRILISM 


Advanced skeletal maturation is a fea- 
ture common to all forms of the congenital 
adrenogenital syndrome after the first sev- 
eral months of life. Roentgen study of the 
hand and wrist 1s an excellent guide to the 
maturation of the patient as a whole." Sig- 
nificant diversity may occur between de- 
velopment in the hand and wrist and other 
epiphyses in about 10 per cent of patients 
so that additional centers may be required 
for accurate appraisal of maturation.” In 
addition, there may be advanced pneu- 
matization of the mastoids and paranasal 
sinuses as well as premature calcification of 
the cartilages of the ribs and larynx.*? 

Norms for the roentgenographic evalua- 
tion of tooth formation and root resorption 
have been provided in recent years.*:!! This 
has proved to be of value in differentiating 
idiopathic sexual precocity from the con- 
genital adrenogenital syndrome.” [n the 
latter condition, tooth development is ad- 
vanced for the chronologic age 1n contrast 
to idiopathic sexual precocity where there 
seems to be a dissociation between sexual 
development and skeletal maturation on 
the one hand and dental development on 
the other. 

The precocious muscular development in 
these young children is striking. Roent- 
genograms of the extremities demonstrate 
large muscle masses for the chronologic age. 
Osseous prominences and skull diploé de- 
velop prematurelv, secondarily to the ad- 
vanced muscular development.*'?! 


CASE dm, IC. 
developed rapidly in height and body build. He 
had a large penis with pubic hair. The blood 
pressure was normal. Skeletal maturation as 
judged by the atlas of wrist and hand develop- 
ment was I4 years.” The diagnosis of the 
congenital adrenogenital syndrome was sub- 
sequently established. Roentgen examination 
of the arms (Fig. 57) showed a striking degree 
of muscular development for a child with a 
chronologic age of 8 years. The diploic layer of 
the skull was also quite thick (Fig. 55). 


was an 8 year old male who 
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CONGENITAL ADRENOGENITAL SYNDROME WITH 
SIMPLE VIRILISM 

The maturation age as determined by 
roentgenograms of the hand and wrist 
serves as a useful guide in following the 
adequacy of exogenous cortisol therapv. It 
the maturation age is maintained at a nor- 
mal rate, the longitudinal growth tends to 
be slightly below average and, if growth is 
maintained at a normal rate, the matura- 
tion age advances slightly more rapidly 





Fic. 5. Case m (P.C.). Unusually well developed 
musculature of the arms in an 8 year old male 
with the congenital adrenogenital syndrome. Note 
advance in epiphyseal development. (B) Thick 
skull diploé is evident (arrows). 
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Fic. 6. Case iv (D.C.). Eleven year old female with 
marked breast development since the onset of 
cortisol therapy. 


than normal.*! When excessive cortisol ther- 
apy is given, there is usually retardation of 
growth and maturation. A few cases of 
iatrogenic Cushing's syndrome have been 
reported as a result of excessive cortisol.” 
It the maturation age is in excess of 11 to 
I3 years at the time of initiation of cortisol 
treatment, true precocious puberty may 
develop. The explanation for this lies in the 
fact that cortisol inhibits ACTH from the 
pituitary and, secondarily, the excessive 
adrenal androgen production. Large 
amounts of these androgenic steroids in- 
hibit pituitary gonadotrophins. Exogenous 
cortisol will thus permit secretion of the 
pituitary gonadotrophins and the develop- 
ment of puberty in accordance with the at- 
tained maturation age regardless of the 
chronologic age.” 


Case 1v. D.C. was an 11 year old female 
known to have had a large clitoris since birth. 
When she was first seen at the age of 4 years, 
her skeletal maturation as determined by 
roentgen study of the hand and wrist was 12 
years. Subsequent studies confirmed the diag- 
nosis of congenital adrenogenital syndrome 
with simple virilism. After therapy with corti- 
sone, breast development was noted. The 
frontal chest roentgenogram (Fig. 6) demon- 
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strates the marked degree of breast develop- 
ment at the age of 11 years in a child who was 
virilized. 


CONGENITAL ADRENOGENITAL SYNDROME WITH 
VIRILISM AND ADRENAL INSUFFICIENCY 

Roentgen evaluation of the genital tract 
in the congenital adrenogenital syndrome is 
helptul in defining the anatomy for possible 
surgical treatment.!?* With a firm rubber 
end hole catheter placed inside the urogeni- 
tal sinus, water soluble iodinated organic 
contrast media mav be injected into the 
vagina, bladder, and urogenital sinus. It 
this technique is not successful, a soft 
rubber catheter may be used to probe the 
urethral and vaginal orifices. Very often an 
indentation is detectable at the apex of the 
saccular vagina which results from the cer- 
vix. If the bladder cannot be identified bv 
these methods, opacification may be ob- 
tained bv excretory urography. When the 
urogenital sinus, urinary bladder, and 
vagina are outlined in a patient with a large 
phallus, one has not established the diag- 
nosis of the congenital adrenogenital syn- 
drome, since this same anatomic arrange- 
ment may be seen in male pseudohermaph- 
rodism, female pseudohermaphrodism with- 
out adrenal hyperplasia and true hermaph- 
rodism.?! 

Case v. L.W. was a female infant, first seen 
at 6 days of age because of vomiting and de- 
hvdration. She was noted to have a "small 
penis or large clitoris." The diagnosis of the 
congenital adrenogenital ‘syndrome with ad- 
renal insufficiency was established and ap- 
propriate therapy was instituted. At 5 weeks of 
age, a roentgen examination was performed to 


A 

Fic. 7. Case v (L.W.). (.4 and B) Five week old 
female with the congenital adrenal genital syn- 
drome and adrenal insufficiency. The genital mal- 
formation is Type iv. There is opacification of the 
bladder (B), vagina (V), and uterine cavity (U). 
The hymen is evident (arrow). A balloon catheter 
is present in the bladder, having traversed the 
urogenital sinus and urethra. 
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QE" the anatomy of the internal genitalia 
(Fig. 7, 4 and B). The bladder, vagina, uterine 
o a put oviducts opacified. The genital pat- 
tern conformed to Type iv (Fig. 2). 


CONGENITAL ADRENOGENITAL SYNDROME WITH 
ADRENAL INSUFFICIENCY AND SUBSEQUENT 
HYPERTENSION (7?) 


About § per cent of patients with the 
congenital adrenogenital syndrome will 
have the enzymatic deficiency resulting in 
virilism and hvpertension. This may be re- 
fleeted on the chest roentgenogram by 
cardiac enlargement and, possibly, con- 
gestive heart failure. 


CASE VI. S.N. was an 8 day old female pre- 
senting with projec tile vomiting. A large clitoris 
with a ste opening at its base was noted. The 
labial folds had scrotal corrugations. Serum 
electrolyte concentrations and urinary steroid 
studies established the diagnosis of the con- 
genital adrenogenital syndrome with adrenal 
insufficiency. A buccal smear suggested the 
female chromatin pattern. The patient was 
placed on appropriate therapy and discharged. 
Nineteen months later she was re-admitted for 
clitorectomy. A blood pressure recording in the 
arm was obtained for the first time during this 
admission. The systolic pressure was 180 mm. 
Hg and the diastolic pressure 130 mm. Hg. A 
frontal chest roentgenogram (Fig. 8) showed 
left ventricular enlargement, Extensive study 
failed to disclose a cause for this hypertension. 
Antihypertensive drug therapy was initiated 
with resultant reduction of blood pressure to 
normal levels. The combination of the con- 
genital adrenogenital syndrome with adrenal 
insufficiency. and hypertension appears to be 
unique in this patient. Continued follow-up 
and re-evaluation will be necessary to exclude 
the chance occurrence of hypertension of non- 
adrenal origin in a patient with the congenital 
adrenogenital syndrome and adrenal insuff- 
ciency. 


Plain roentgenograms of the abdomen 
and excretory urography are of little or no 

value in the diagnosis of adrenal enlarge- 
ment from adrenal hyperplasia in infancy. 
Extraperitoneal pneumography with lami- 
nagraphy could be used to outline the adre- 
nal glands, but this is rarely necessary since 
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Fic. 8. Case vi (S.N.). 
with the congenital adrenogenital syndrome and 


Nineteen month old female 


adrenal insufficiency. A blood pressure of 180/150 
was recorded. The concentric enlargement of the 
cardiac apex indicates left ventricular enlarge- 
ment. 


the clinical and. biochemical findings are 
generally diagnostic.?^ 2.32 
Four patients in this series developed 
septic arthritis of the hip joint at some 
time after the institution of cortisone ther- 
apy. Pneumonia was also a frequent 
occurrence which was documented on roent- 
genograms in more than 25 per cent of the 
patients at some time during the follow-up 
period. These infections must be recognized 
early in patients with the congenital adreno- 
genital syndrome whose adrenals have been 
suppressed by exogenous steroids, since the 
added stress may precipitate adrenal crisis 
unless supplemental steroid therapv is ad- 
ministered.?* 


SUMMARY 


The congenital adrenogenital syndrome 
is a hereditary form of hyperadrenal cor- 
ticism present at birth. The basic abnor- 
mality is an enzymatic defect in cortisol 
synthesis, resulting in adrenal hy perplasia 
and excessive adrenal androgen produc tion. 
The three basic clinical types are: (1) sim- 
ple virilism, (2) virilism and adrenal insuf- 
ficiency, and (3) virilism and hypertension. 
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Although there are no pathognomonic 
roentgen findings several features are pres- 
ent which characterize patients with this 
disease. Six of a series of 43 cases are 
briefly reported to show some of these 
roentgen features. 

Approximately 60 per cent of patients 
are of the type with simple virilism. Ac- 
celerated maturation 1s reflected roentgeno- 
graphically in the skeleton, teeth, and mus- 
cular tissue. Five patterns of genital mal- 
formations in the female are listed, some of 
which can be best defined by roentgen 
analysis. 

One-third of the cases have virilism and 
adrenal insufficiency. These patients pre- 
sent in early infancy with roentgen signs of 
dehydration such as pulmonary overinfla- 
tion, reduced soft tissue thickness over the 
chest wall and sometimes a small transcar- 
diac diameter. Plain abdominal roentgeno- 
grams may demonstrate a paucity or, oc- 
casionally, absence of intestinal gas. 

The type associated with virilism and 
hypertension represents about 5 per cent of 
cases of the congenital adrenogenital syn- 
drome. Cardiac enlargement and signs of 
passive pulmonary congestion may be evi- 
dent on the chest roentgenogram. 
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INTERVERTEBRAL DISK CALCIFICATION 
IN CHILDREN* 
By VICTOR G. MIKITY, M.D.,+ and JOHN ISENBARGER, M.D.1 


LOS ANGELES, CALIFORNIA 


NTERVERTEBRAL disk calcification 

in childhood is a relatively rare finding 
but has been reported with increasing fre- 
quency since 1945.74 Two additional 
cases of this interesting entity are presented 
here, I case of symptomatic calcification of 
the 3rd thoracic intervertebral disk and the 
second of asymptomatic calcification of the 
cervical disk between the 4th and sth 
cervical vertebrae. 


REPORT OF CASES 


Case 1. A 6 year old Caucasian female was 
admitted to Los Angeles County General 
Hospital with chief complaints of irritability 
and intermittent left anterior chest pain 
radiating to the Interscapular region. The pain 
had become more severe in the 48 hours prior 
to admission. The night prior to admission, she 
was noted to have neck stiffness. The patient 
had had an upper respiratory infection 2 weeks 
prior to admission with no apparent sequelae 
until the onset of above symptoms. 

Vital signs on admission were normal, and 
the patient was afebrile. The pertinent physical 
fndings were nuchal rigidity, allowing only 
about a 20? flexion from the vertical, slight 
right thoracic scoliosis and right thoracic para- 
vertebral muscle spasm with splinting. The 
patient's neurologic examination was normal. 

Routine blood cell count and urinalysis on 
admission were normal. A 24 hour urine speci- 
men for homogentisic acid was negative. 

Lumbar puncture showed clear spinal fluid. 
There was only one cell present, and no seg- 
mented neutrophils were noted. Cerebral spinal 
fluid sugar was 66 mg./too ml., chloride 119 
mEq./I., protein 22 mg./100 ml. Culture of the 
spinal fluid revealed no growth. Skin tests for 
coccidioidomycosis, histoplasmosis and tuber- 
culosis were negative. Gastric washings were 
negative for acid fast bacilli. 

Roentgenograms (Fig. 1, 4 and B) of the 


entire spine revealed calcifications of the 
annulus fibrosus anteriorly and the nucleus 
pulposus posteriorly in the 3rd thoracic disk. 
Laminagrams (Fig. 1C) clearly confirmed the 
calcification of the nucleus pulposus. 

The patient’s symptoms, except for mild 
pain in the thoracic area on flexion, cleared 2 
days after admission, and she was discharged 
considerably improved after 4 days. However, 
according to the mother, she continued to have 
mild discomfort at home for an additional 2 
weeks. Follow-up roentgenograms 5 months 
after discharge revealed approximately 75 per 
cent regression of the intervertebral disk calci- 
fication. The patient has remained asymp- 
tomatic for I year. 


CASE 11. A 5 year old Negro male was seen in 
the Outpatient Department of the Los Angeles 
County General Hospital because of head 
trauma sustained in a fall. There was a brief 
period of unconsciousness. The only complaint 
on entry was neck pain. 

On physical examination, the patient demon- 
strated torticollis with the head deviated and 
rotated slightly to the right. There was marked 
spasm of the right posterior cervical muscles 
but no point of tenderness. 

Roentgenograms of the skull and spine re- 
vealed no fractures. There were both central 
and peripheral calcifications of the inter- 
vertebral disk between the 4th and sth cervical 
vertebrae (Fig. 2). A review of a chest roent- 
genogram made 2 months previously showed 
that the disk was not calcified at that time. 
Disk calcification in this case is felt to be an 
incidental finding. 

The patient was given symptomatic treat- 
ment and failed to return. 


DISCUSSION 


Intervertebral disk calcification has been 
known for a long time,! being first described 
by Luschka in 1858. The calcifications 
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lic. 1. Case 1. (4 and B) Anteroposte 
rior and lateral roentgenograms of the 
upper thoracic spine demonstrating 
calcifications of annulus fibrosus ante- 
riorly and nucleus pulposus poste- 
riorly of the 3rd thoracic interverte- 
bral disk. (C) Anteroposterior lamina- 
gram showing calcification of nucleus 
pulposus. 
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Fic. 2. Case u. Roentgenogram showing central 
and peripheral calcification of 4th cervical disk. 


were first demonstrated roentgenographi- 
cally by Beneke in 1897.” Later, Baron in 
1942, described intervertebral disk calcifi- 
cation in the pediatric age group and 
Weens? was the first to describe it in 
children in this country. 

In an excellent summary in 1963, Mel- 
nick and Silverman? reported 5 cases of 
their own, making the total number of 
reported cases 53. The etiology rem ains un- 
known. The character of this calcification 1s 
variable. It may be round, oval, frag- 
mented, central, and/or peripheral. 

When clinical symptoms are reported, 
they usually involve the cervical area; 
however, calcifications seen in the lumbar 
area vsually are incidental findings. The 
calcifications in the thoracic spine caused 
pain, spasm, torticollis, and tenderness in 
one of our patients to such a degree that 
meningitis was seriously considered. 
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The role of trauma is difficult to evaluate 
and probably not related to intervertebral 
disk calcification. Fortunately, in Case 11, 
a roentgenogram 2 months before injury 
was normal, calcification having occurred 
during the interim, prior to the injury. 
The onset and duration of disk calcification 
are difficult to estimate because the actual 
time of appearance is seldom known and, 
in many instances, serial follow-up ob- 
servations are not made. 


CONCLUSIONS 


A case of symptomatic intervertebral 
disk calcification in a 6 year old Caucasian 
female involving the 3rd thoracic inter- 
vertebral disk and a case of asymptomatic 
intervertebral disk calcification in a 5 year 
old Negro male involving the 4th cervical 
disk are reported. 

[t is emphasized that intervertebral disk 
calcification in childhood is a benign condi- 
tion and symptomatic therapy is all that IS 
indicated. 


Victor G. Mikity, M.D. 

Department of Radiology 

Los Angeles County General Hospital 
1200 N. State Street 

Los Angeles 33, California 
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TRAUMATIC PNEUMOPERITONEUM IN 
THE NEWBORN* 


By JACOB J. PARKER, M.D., VICTOR G. MIKITY, M.D., and GEORGE JACOBSON, M.D. 


LOS ANGELES 


NEUMOPERITONEUM in the new- 

born infant is usually the result of 
gastrointestinal perforation, which most 
frequently is secondary to intestinal ob- 
struction.??5 Traumatic intestinal perfora- 
tion with pneumoperitoneum in this age 
group has been reported only rarely. Three 
case reports of gastric perforation following 
tube feeding or intubation and resuscita- 
tion have been published.5/»!? Ten cases 
have been reported of rectal or rectosig- 
moid perforation resulting from barium, 
hypaque or cleansing enemas.!? 2:2932 Perfo- 
ration of the rectum bv a thermometer in 
the newborn infant has been infrequently 
reported, and only 4 cases with pneumo- 
peritoneum have appeared in the English 
language literature. 0101525 

The purpose of this paper 1s twofold: (1) 
to report an additional case of perforation 
of the rectum by a thermometer in a pre- 
mature infant with pneumoperitoneum, 
and (2) to describe our experience with 17 
other cases of pneumoperitoneum and 10 
cases of intestinal perforation without 
pneumoperitoneum in the first few weeks 
of life. 


REPORT OF A CASE 


A three day old Caucasian male was trans- 
ferred to Los Angles County General Hospital 
on June 17, 1964, following spontaneous vagi- 
nal delivery at 30 weeks of gestation. The birth 
weight was 3 pounds, 54 ounces. Slight cyano- 
sis was noted at birth, but the baby’s condition 
was stable until the third day of life. At this 
time, moderate cyanosis, respiratory distress, 
and abdominal distention developed. The 
body temperature was 95° F. rectally. Small 
amounts of meconium were passed. A roentgen- 
ogram of the abdomen on admission (Fig. 1) re- 
vealed extensive pneumoperitoneum. At sur- 
gery, a perforation of the anterior wall of the 
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lic. 1. Note the free air in the scrotum, under the 
diaphragm, and outlining the lateral peritoneal 
walls and falciform ligament. Both inner and 
outer walls of bowel loops are visualized. 


rectum was found, just above the peritoneal re- 
flection, approximating the diameter of a ther- 
mometer bulb. Meconium was leaking from the 
perforation, and there was early abscess forma- 
tion. The perforation was closed, but the pa- 
tient expired during the colostomy procedure. 
At autopsy, there was no evidence of malrota- 
tion or bowel obstruction. Gross and micro- 
scopic examination revealed no abnormalities in 
the vasculature, ganglion cells, or smooth 
muscle. The bowel wall was intact except for 
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TABLE I 
INFANTS WITH INTESTINAL PERFORATION AND EVIDENCE OF PNEUMOPERITONEUM 
T Age at Race 
No Diagnosis of and Maturity Diagnosis Outcome 
` Pneumoperitoneum Sex 
I 3 da. C/M r Perforation of rectum by thermometer; peri- Expired 
tonitis 
2 3 da. C/M P Spontaneous perforation of distal ileum; peri- Expired 
tonitis 
3 7 da. N/M T Spontaneous perforation of greater curvature Expired 
of stomach; peritonitis 
4 4 da. N/M T Hemorrhagic pneumonitis—no perforation Expired 
found; no peritonitis 
5 2 da. N/M P Perforation of the cecum due to necrotizing Expired 
colitis; peritonitis 
6 3 wk. N/F P Spontaneous perforation of transverse colon; Expired 
incomplete malrotation without volvulus; 
stippled epiphyses; pulmonary stenosis and 
ventricular septal defect; peritonitis 
7 7 da. C/F Operation for jejunal atresia; postoperative Expired 
perforation of distal ileum; peritonitis 
8 5 da. N/F Spontaneous perforation of greater curvature Recovered 
of stomach; peritonitis 
9 2 da. C/M Unknown—no surgery Recovered 
IO 8 wk. C/M Perforated ulcer in greater curvature of ^ Expired 
stomach; peritonitis 
II j mo. N/F T Postoperative atresia of common bile duct; Expired 
perforated terminal ileum proximal to ob- 
struction by postoperative band; situs in- 
versus of liver and stomach; peritonitis; 
biliary cirrhosis 
12 3 da. N/M T Spontaneous perforation of lesser curvature of Expired 
stomach; peritonitis P 
13 2 wk. N/M T Volvulus of small bowel with perforation of ^ Expired 
ileum; peritonitis 
14 I da. C/M P Volvulus of terminal ileum with perforation; Expired 
no malrotation; peritonitis 
I5 2 wk. C/M T Gas peritonitis and enteritis; no perforation; Expired 
coarctation of aorta 
16 3 mo. C/M T Postoperative Hirschsprung’s disease with Expired 
colostomy; ileal perforation due to acci- 
dental laceration at surgery; peritonitis 
17 5 da. C/F P Perforated gastric ulcer of posterior wall; peri- Expired 
tonitis 
18 5 wk. N/M T Incarcerated inguinal hernia with gangrenous Expired 


perforation of terminal ileum; peritonitis 


C= Caucasian. N= Negro. P= Premature, T= Term. 


the surgically closed perforation. Death was 
ascribed to accidental rectal perforation with 
peritonitis. 
DISCUSSION 
There is little reason to doubt that the 
perforation of the rectum was caused by 
the insertion of a thermometer. In the in- 


fant, the anorectal anatomy predisposes to 
perforation by an instrument, because of 
the anterior angulation at the anorectal 
junction. An object inserted into the axis 
of the anal canal will strike the anterior 
rectal wall unless re-directed posteriorly. 
In the cases of perforation by thermometer 
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TABLE II 


INFANTS WITH INTESTINAL PERFORATION WITHOUT ROENTGENOGRAPHIC EVIDENCE OF PNEUMOPERITONEUM 








Case Age at Nas \ "" . 
No: i T and Maturity Diagnosis Outcome 
j Sex 
I I mo. CUP P Omphalocele (repaired); perforated duodenal ul- Expired 
cer; bronchopneumonia; peritonitis 
$ 2 da. C/F T Mongol; esophageal atresia; perforated duodenal Expired 
ulcer; peritonitis; aspiration pneumonia; patent 
ductus ateriosus; ventricular septal defect 
3 § da. C/F T Perforated duodenal ulcer; peritonitis; pneumonia; Expired 
septicemia 
4 2 mo. N/F T Perforated duodenal ulcer; peritonitis; septicemia Expired 
£ ; mo. C/F T Systemic moniliasis; perforated duodenal ulcer; Expired 
peritonitis 
6 6 mo. C/M T Meckel’s diverticulitis with perforation of adjacent Recovered 
ileum 
7 12 da. C/F P Hirschsprung's disease with perforation of trans- Expired 
verse colon; patent ductus arteriosus 
8 ada. N/M T Duodenal atresia; acute Jejunal ulcers with perfo- Expired 
ration; peritonitis 
9 2 mo. C/M p Congenital band obstruction and perforation of Recovered 
distal ileum 
IO 4 mo. C/M iF Perforated duodenal ulcer; peritonitis; transposi- Expired 














tion of great vessels; atrial septal defect; ventric- 
ular septal defect; intracranial sinus thrombosis 








C= Caucasian. N= Negro, P= Premature. T= Term. 


previously cited, and in a case without 
pneumoperitoneum reported by Warwick 
and Gikas,? the perforations were found in 
the anterior wall of the rectum. The ma- 
jority of the enema-induced perforations 
mentioned earlier were also in the anterior 
wall of the rectum or rectosigmoid. 

While there are reports of spontaneous 
rectal and rectosigmoid perforations in the 
normal colon in adults,^*/** there is no 
such reported case in an infant.!? Ross re- 
ported the case of a 1 year old child in 
whom the thermometer was actually found 
in the peritoneal cavity.” Such incontro- 
vertible evidence of perforation bv ther- 
mometer is infrequent. It would seem rea- 
sonable, therefore, to conclude that death 
in the case herein reported was due to acci- 
dental perforation. of the rectum by a 
thermometer. 

The roentgen signs of pneumoperitoneum 
have been well described,!'9?'? and the 
diagnosis of pneumoperitoneum is, in gen- 





eral, not dificult. However, the etiology of 
the pneumoperitoneum is frequently not 
ascertained preoperatively. In some cases, 
the site of perforation may not be found, 
either at surgery, or at autopsv.*??? 

The experience at the Los Angeles 
County General Hospital over the past 15 
years with cases of pneumoperitoneum in 
the neonatal and infant period 1s summa- 
rized in Table 1. Sixteen of the 18 infants 
died. This mortality rate of 89 per cent is 
not unusual. Nice and Mouton" reported a 
75 per cent mortality in their series of 16 
cases. Freeark ef al. had an 87 per cent 
mortality in 15 cases, and Tucker and 
Izant??* a £o per cent mortality in 26 cases. 

Table 11 summarizes the cases of intesti- 
nal perforation in the same age group for 
a similar period of time, in which pneumo- 
peritoneum was not demonstrated. Mor- 
tality in this group was 80 per cent. It 
is of interest that only about 60 per cent of 
intestinal perforations in our series had 
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roentgenographic evidence of pneumoperi- 
toneum. 

There are many causes of pneumoperi- 
toneum in infants. Some are understood; 
others are obscure. Examples of the latter 
are necrotizing enterocolitis;?19:5? spontane- 
ous perforation of the colon, stomach, or 
small bowel, with or without associated 
smooth muscle mural defect;t1:17-18.19,37 
ulcer disease;!7?8 and pneumatosis cys- 
toides intestinalis.?:10:17 

While traumatic pneumoperitoneum in 
infants is rare, this entity should be borne 
in mind by the clinician and radiologist, in 
the hope of reducing the high mortality in 
this disease spectrum. 


SUMMARY 


A case of perforation of the rectum by a 
thermometer in a premature infant with 
pneumoperitoneum 1s reported. Recent ex- 
perience with 17 other cases of pneumo- 
peritoneum in infants, and 1o cases of in- 
testinal perforation without pneumoperi- 
toneum, is tabulated. The mortality rate 
was 89 per cent in the first group and 80 
per cent in the second. The literature on 
pneumoperitoneum and intestinal perfora- 
tion in infancy is reviewed. 


Jacob J. Parker, M.D. 
1200 North State Street 
Los Angeles, California 90033 
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A COMPLEX OF ANOMALIES ASSOCIATED WITH 
TRACHEOESOPHAGEAL FISTULA AND 
ESOPHAGEAL ATRESIA* 


By JOHN A. KIRKPATRICK, M.D., MILTON L. WAGNER, M.D.,t and 
GEORGE P. PILLING, IV, M.D. 


PHILADELPHIA, PENNSYLVANIA 


STIMATES of the incidence of eso- 

phageal atresia and tracheoesophageal 
fistula range between I in 800 to I in 12,000 
births with most reports showing an inci- 
dence of I in 3 to 4,000 births. In any case, 
the combination of esophageal atresia and 
tracheoesophageal fistula is one of the more 
common anomalies presenting in the im- 
mediate newborn period that requires im- 
mediate diagnosis and therapy. Moreover, 
in the presence of one anomaly there may 
well be other anomalies involving the same 
organ system or involving unrelated body 
systems. In a recent series compiled by the 
members of the Surgical Section of the 
American Academy of Pediatrics, it was 
found that of 1,058 patients with tracheo- 
esophageal anomalies, 52 per cent had no 
associated anomalies and 48 per cent had 


849 associated anomalies.! Congenital heart 
disease was the most common associated 
anomaly followed by gastrointestinal anom- 
alies other than those involving the 
esophagus. 


MATERIAL 


In a review of 67 patients with esopha- 
geal atresia encountered over a period of 8 
years at St. Christopher’s Hospital for 
Children, it was found that § patients had 
a particularly significant complex of anom- 
alies of importance from the standpoint 
of diagnosis and treatment. The anomalies 
consisted of esophageal atresia, tracheo- 
esophageal fistula, duodenal obstruction 
(atresia or stenosis) and imperforate anus. 
Four of these 5 patients had congenital 
heart disease, 3 had renal anomalies, and 
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Tracheoesophageal Fistula and Esophageal Atresia 209 


Patient L.B. (4 and B) The roentgen examination reveals the rubber catheter coiled in the atretic 


esophagus. Air is evident in the stomach and also in the dilated duodenum. There is no air distal to the 


duodenum. 


the 3 patients with renal anomalies had 
anomalies of the skeletal system (Table 1). 
The osseous anomalies consisted for the 
most part of absence or hypoplasia of por- 
tions of the bones of the extremities, al- 
though the spine was involved in 2 pa- 
tients (Table 11). 


CLINICAL AND ROENTGENOLOGIC FINDINGS 

The clinical findings indicative of esopha- 
geal atresia have been amply described in 
the literature. In short, this lesion is sus- 
pected when the infant is noted to salivate 
excessively and become cyanotic with feed- 
ings. These symptoms may be alleviated 
temporarily following aspiration of the 
nasopharynx. The diagnosis is confirmed 
when it is noted that a rubber catheter can- 


not be passed through the esophagus and 
into the stomach. Roentgen examination 
will reveal the coiled catheter in the upper 
esophagus. The presence of air in the 


Tase II 


OSSEOUS ABNORMALITIES 


Hypoplasia of lumbar spine and sacrum: 
absent right ulna and right digits and 
metatarsals 3, 4, and 5 of right foot. 


Synostosis of toes 4 and s of left foot 





LAS Sprengel's deformity; anomalous ribs; 
bifid sacrum; absent radius and 2nd 


metacarpal of each hand 








Anomalous thumb; absent right fibula: 
absent 3rd metatarsal of right foot 
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Fic. 3. Patient N.C. (4 and B) Multiple osseous 
anomalies are evident involving the right thumb 
and the right foot. 


stomach in the presence of esophageal 
atresia is evidence of a tracheoesophageal 
fistula. In the 5 patients of particular 
of the chest and abdomer. reveals a rubber catheter Interest Mm this report the initial roent- 
in the upper esophagus and air in the distended genograms of the chest and abdomen re- 
stomach. vealed over-aeration of the lungs with 





lic. 2. Patient N.C. (4) The initial roentgenogram 


Fic. 2. Same patient. (B) A small 
amount of contrast material in the 
esophagus shows atresia of the 
esophagus. (C) The roentgenogram 
of the abdomen with the patient in 
the right anterior oblique position 
demonstrates the dilated duode- 
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num proximal to the area of atresia 
in its second portion. 
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varying amounts of visible inflammatory 
exudate within them. Air was seen 1n the 
dilated upper esophageal pouch. Gas was 
present in the stomach. In those patients in 
whom duodenal atresia was present, gas 
was not evident distal to the duodenum 
(Fig. 1, 4 and B); in those patients in 
whom duodenal stenosis was present, the 
duodenum and the stomach were dilated 
but gas was evident distal to the dilated 
duodenum. When the dilated duodenum 
was filled with fluid, ıt was possible by 
positioning the patient on the roentgeno- 
graphic table to displace the fluid from the 
duodenum and to displace air into the 
duodenum so that the obstructive phe- 
nomenon was readily visualized (Fig. 2, Æ, 
B and C). The patient with esophageal 
atresia, tracheoesophageal fistula, and duo- 
denal obstruction may vomit bile-stained 
material, the material going up the esopha- 
gus, through the fistula, into the trachea 
and hence into the pharynx and mouth. 

The imperforate anus in these patients 
was apparent upon inspection of the peri- 
neum. Fistulas from the rectum to the 
perineum are usually evident by inspection 
of the perineum; at times, fistulas to the 
bladder or vagina are identified by roent- 
gen examination utilizing the injection of 
contrast material into the vagina or the 
urethra or the urinary bladder. 

Two of the 3 patients who had renal 
abnormalities did not survive, the ab- 
normality being found at postmortem 
study. In one patient the kidneys were 
absent, in the other a fused pelvic kidney 
was present. In the third patient positive 
proof of renal abnormality was not pres- 
ent; however, at the time of intravenous 
urography only one collecting system was 
visualized. All patients with renal anom- 


alies also had osseous abnormalities 
(Fig. 3» A-D). 
SUMMARY 


Five patients with a complex of anom- 
alies associated with esophageal atresia 
and tracheoesophageal fistula have been 


Tracheoesophageal Fistula and Esophageal Atresia 





Fic. 3. Same patient. (C and D) Involvement of 
the right lower extremity as compared to the nor- 
mal left lower extremity. 


described. The recognition of this complex 
of anomalies is of significance 1n diagnosis 
and treatment. The relationship between 
the renal abnormalities and the osseous 
abnormalities is not apparent. The grave 
prognosis associated with this complex is 
evident by the fact that but 1 of the 5 pa- 
tients 1s surviving. 
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VIDEO TAPE RECORDING IN THE DIAGNOSIS OF 
TRACHEO-ESOPHAGEAL FISTULA WITHOUT 
ESOPHAGEAL ATRESIA* 


By ELLANN McCRORY, M.D. 


GAINESVILLE, FLORIDA 


Cy rarely (3-10 per cent) is con- 
genital tracheobronchial fistula not 
accompanied by esophageal atresia®* and 
not only is the condition rare but also 
difficult to diagnose.!? It does not suffice 
merely to demonstrate contrast material 
administered by mouth in the trachea be- 
cause it is commonplace for infants to 
regurgitate and then aspirate during the 
course of a roentgenologic examination. 

To avoid misinterpreting such regurgita- 
tion as fistula, it is necessary that the 
examiner see fluoroscopically the actual 
transit of the medium from the esophagus 
through an abnormal passageway into the 
trachea and highly desirable that he record 
it as well on the roentgenogram. In those 
cases where a fistula actually does exist, an 
experienced and patient examiner usually 
will be able to detect it, at least fleetingly, 
during the course of fluoroscopy, but it 
always is dificult and sometimes impossible 
for him to synchronize conventional spot 
roentgenography with the brief spurts of 
contrast material. 

When video tape apparatus is available, 
the entire fluoroscopic examination can be 
recorded without additional cost or radia- 
tion hazard and, when such a tape is played 
back, it provides convincing support for the 
fluoroscopic report. It might be asked 
whether cine film would be superior to tape 
for such continuous recording, but at 
present, this is impractical. Added dose 
could be avoided, it is true, by filming from 
a kinescope rather than directly from the 
phosphor of the image tube, but the reels 
of present day roentgen-ray cine cameras 
hold far too little film for such work, and, 
even 1f they were to be made larger, there 
would remain the excessive cost of the long 
film strips required for the protracted 


examinations sometimes necessary for the 
demonstration of such fistulas. 


REPORT OF A CASE 


An 8 month old girl had coughed since birth 
and on admission was found to have pneumonic 
consolidation of the right upper lung lobe. At 
the age of 6 weeks, roentgenograms of the 
esophagus had been reported as normal but at 
the age of 3 months there was questionable 
roentgenographic evidence of tracheobronchial 
fistula. Shortly before admission to our hospital, 
a roentgenogram showed barium in both the 
esophagus and the trachea, with highly sug- 
gestive evidence of a small caliber fistula 
extending anteriorly from the mid-esophagus, 
presumably communicating with the trachea. 

For our roentgenologic examination the in- 
fant was placed, right side down, on the surface 
of a fluoroscopic table, tilted into a slightly 
“head down” position, and a polyethylene 
catheter was passed through the nose into the 
esophagus and advanced until its tip lay at 
about the middle of the esophagus. Under 
fluoroscopic control (monitored continuously 
by video tape), diatrizoate (hypaque 5o per 
cent) was injected slowly through the catheter. 

At the first injection no fistula could be seen 
and, when the esophagus was about half filled 
with medium, the infant swallowed, causing the 
contrast material to pass into the stomach. At 
the second injection filling was more complete 
before swallowing occurred but still no fistula 
was demonstrated. At the third attempt 
esophageal filling had reached to about the 
level of the carina when, with a convulsive 
effort, the infant swallowed vigorously and 
some of the contrast medium was seen to spurt 
through a fine caliber fistula, extending 
superiorly and anteriorly to communicate with 
the trachea. As soon as the material entered the 
trachea, coughing was induced. This resulted 
in the spread of the hypaque throughout the 
bronchial tree, the entire sequence occurring so 
rapidly that it was impossible to record it on 
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spot or cine film. These events were captured 
by video tape, however, which subsequently 
was played back for surgeons and other inter- 
ested physicians. At surgery, the fistula, mea- 
suring 2 mm. in diameter, was located and 
excised. 

SUMMARY 


A case is presented in which a diagnosis 
of a tracheo-esophageal fistula in an 8 
month old patient was made by employing 
video tape recording. Its advantages are 
discussed. 
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MECONIUM ILEUS 


DEMONSTRATION OF THE MECONIUM MASS ON 
BARIUM ENEMA STUDY 


By DAVID BRYK, M.D. 


BROOKLYN, NEW YORK 


ECONIUM ileus is one of the compli- 

cations of mucoviscidosis (fibrocys- 
tic disease), occurring in the neonatal pe- 
rlod.??:475 The inspissated mass of viscid 
meconium produces low small bowel ob- 
struction with a roentgen picture of diffuse 
small bowel dilatation. The following signs 
have been described to help differentiate 
meconium ileus from obstruction due to 
ileal atresia or stenosis. 

1. The loops of gas filled bowel vary 
greatly in size; some are enormously bal- 
looned out, others are only moderately en- 
larged, some may be rather normal in size 
and some even somewnat smaller than ex- 
pected normal.’ 

2. There is a mottled appearance of the 
distal intestinal contents due to minute 
bubbles of gas mixed in the tenacious 
meconium," 

3. Fluid levels are absent or few in num- 
ber in the upright roentgenograms.’*4 

4. Abdominal calcifications are noted if 
there has been antenatal small bowel per- 
foration with escape of meconium into the 
peritoneal cavity. This sign is not specific 
since it may be present secondary to other 
causes of perforation.^ 

The barium enema study has been con- 
sidered useful in showing the presence of a 
colon of markedly reduced caliber but of 
normal length (unused colon or microco- 
lon), thus proving that the dilated loops 
are small bowel.®” It has not previously 
been reported to be ot any value in eluci- 
dating the cause of the low small bowel ob- 
struction. 

We recently studied a case of meconium 
ileus in which the barium enema study with 
retrograde filling of the distal ileum dem- 
onstrated the features of the inspissated 
meconium mass, thus further proving the 
diagnosis. 





Fic. 1. Erect abdominal roentgenogram showing 
multiple dilated gas filled loops of bowel of varying 
sizes but with few air fluid levels. 


REPORT OF A CASE 


This newborn female infant was the product 
of a normal full term gestation and delivery. 
During the first 2 days of life no meconium was 
passed and the abdomen became progressively 
distended. On the second day of life green 
emesis also occurred. 

Roentgen examination of the abdomen on the 
second day of life showed diffuse small bowel 
dilatation. There was variation in the size of the 
loops with a number of hugely dilated loops. 
Fluid levels were relatively few in the erect 
roentgenograms (Fig. 1). A barium enema 
study showed a colon of markedly reduced 
caliber but of normal length and position. 
Barium passing into the distal ileum filled the 
ileum for a distance of about 20 cm. and dem- 
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onstrated a gradual increase in its caliber 
from the ileocecal valve to the point of obstruc- 
tion. At this point, the ileum was considerably 
dilated and showed an elongated intraluminal 
filling defect due to the meconium mass, coated 
on its surface by the barium. There was tele- 
scoping of the bowel over the meconium mass. 
The barium did not fill any of the gas filled 
loops (Fig. 2 and 3]: 

Operation was performed and the diagnosis 
of meconium ileus was confirmed. Because of 
the thick rubbery nature of the meconium, it 
was impossible to remove it from the ileum and, 
theretore, 45 cm. of ileum was resected with the 
distal line of resection about 30 cm. proximal to 
the ileocecal valve. The remainder of the bowel 
was cleansed and a T anastomosis and venting 
ileostomy were performed. 

Pathologic study of the small bowel specimen 
showed the lumen to be filled with tenacious 
meconium (Fig. 4). Microscopic examination 
showed muscular hypertrophy. 





Fic, 2. Frontal barium enema roentgenogram dem- 
onstrating a colon of markedly reduced caliber but 
of normal length. The cecum (arrow) is in normal 
position. The ileum is opacified and shows a grad- 
ual increase in caliber to the point of obstruction 
It contains an elongated filling defect due to the 
mass of meconium. 


Meconium Ileus 


L2 
—4 
Jt 





Fic. 3. Oblique barium enema roentgenogram dem- 
onstrating telescoping of the dilated ileum over 
the meconium mass (arrows). 


DISCUSSION 


No previous report specifically mentions 
the demonstration of the small bowel in 
meconium ileus by retrograde barium 
study. This is probably related to the tena- 
cious secretions agglutinating the walls of 
the unused colon and causing difficulty in 
barium filling.? The examiner is usually 
satished with demonstration of the micro- 
colon proving the presence of small bowel 
obstruction and does not attempt to dem- 
onstrate the small bowel. Although in the 
reported study no planned attempt was 
made to fill the small bowel, its demonstra- 
tion produced a definitive diagnosis of 
meconium ileus. Further attempts in sim- 





lic. 4. Resected segment of dilated ileum filled 
with tenacious meconium. 
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ilar cases thus appear worthwhile. 

The appearance of the small bowel at 
surgical exploration is fairly characteris- 
tic. 59-9 A segment of terminal ileum which 
varies from 20 to 40 cm. in length is col- 
lapsed and filled with hard grayish white 
concretions which make a perfect cast of 
its inside. Proximally, the ileum is dis- 
tended over a variable distance with 
heavy thick green black meconium. The 
area of maximum hypertrophy and dilata- 
tion is in the mid-ileum, which will often 
measure up to 7 cm. in diameter. 

The roentgen features of the distal por- 
tion of the inspissated meconium mass, as 
noted in the reported case, are those of an 
elongated smooth filling defect causing ob- 
struction to the retrograde flow of barium. 
The ileum which is dilated at this site ta- 
pers distally with reduced caliber in its dis- 
tal portion for the few centimeters proximal 
to the ileocecal valve. At the site of ob- 
struction, it telescopes over the intralumi- 
nal mass, producing the “coil spring" ap- 
pearance noted with intussusception. 


SUMMARY 


A case of meconium ileus is reported in 
which a barium enema study with retro- 
grade filling of the ileum demonstrated the 
inspissated meconium mass. The roentgen 
appearance is that of an elongated smooth 
intraluminal filling defect with telescoping 
of the bowel over it at the site of obstruc- 
tion in the mid-ileum. 

This finding apparently represents a spe- 
cific roentgen sign of meconium ileus. 
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ROENTGENOLOGIC MANIFESTATIONS OF 
HIRSCHSPRUNG'S DISEASE IN INFANCY* 


By JOHN W. HOPE, M.D.,t PATRICIA FLINT BORNS, M.D.,f and PAUL K. BERG, M.D.§ 


PHILADELPHIA, PENNSYLVANIA 


E eme disease 1s a poten- 
tially lethal congenital anomaly with a 
high attrition rate in infants. In 1948 
Zuelzer and Wilson, and Whitehouse and 
Kernohan* reported the pathogenesis of 
this disease as an absence of the ganglion 
cells of the myenteric plexus in a segment 
of bowel. In 1949 when Swenson, Neuhau- 
ser, and Pickett* described the clinical and 
roentgen method of diagnosis of Hirsch- 
sprung's disease, the whole question of 
megacolon resolved itself into a differentia- 
tion between a relatively small group of 
constipated children with true agangliono- 
sis (Fig. 1, 4 and B) and a much larger 
group of constipated children with no 
demonstrable organic lesion of the bowel, 
designated as functional chronic constipa- 
tion (Fig. 2, £ and B). For a number of 
years the main próblem in the Philadelphia 
area, and in other large metropolitan areas, 
resolved itself into a gradual separation of 
patients with the true aganglionic Hirsch- 
sprung's disease from the vast majority of 
older, chronically constipated children. 
Little by little this separation has taken 
place, and today most of the older children 
with aganglionosis have been operated 
upon, while those with functional chronic 
constipation have hopefully found their 
way to competent medical management. It 
would be wrong to say that we never see 
the classic pot-bellied, emaciated, under- 
sized older child with true Hirschsprung’s 
disease any longer, because upon rare oc- 
casion a neglected child still turns up (Fig. 
3, 44, B and C), but for the most part the 
problem has moved back into a younger 


age group. During the years when we were 
learning how to make the diagnosis and 
correct the problem in older children, the 
infants were going unrecognized and some 
were dying. 

True aganglionosis of the bowel, as with 
most diseases, falls into a spectrum ranging 
from severe forms, to less severe, to mild, 
to equivocal. This is not just a matter of the 
length of the aganglionic segment, but 
sometimes, given two babies with the same 
amount of bowel involved, one may be 
completely obstructed, while the other is 
only slightly obstructed. Perhaps this is a 
matter of degree of aganglionosis. What- 
ever the true explanation, the older child 
diagnosed with the disease obviously sur- 
vived infancy, but at the same time other 
babies with the more severe forms of the 
disease were dying early of intestinal ob- 
struction. Little by little, therefore, it has 
behooved us to learn how to make the 
diagnosis earlier. 


SYMPTOMATOLOGY 


Ordinarily, one considers constipation as 
the chief symptom of Hirschsprung's dis- 
ease. This is true in the older child who has 
survived infancy. However, in the newborn 
and for several months after birth, consti- 
pation is seldom the presenting symptom. 
A significant percentage presents as neo- 
natal bowel obstruction, as fulminating 
gastroenteritis, and as chronic diarrhea 
with failure to thrive, the latter with pro- 
tein-losing enteropathy as the extreme. If 
demonstration of the transition zone, that 
is, an abrupt change in caliber between the 
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ganglionic and aganglionic bowel, be re- 
quired for diagnosis, a certain number of 
the affected infants will not be diagnosed. 


THE DILEMMA OF THE TRANSITION 
ZONE IN INFANCY 


The distal aganglionic segment is not 
truly contracted or strictured, but is rela- 
tivelv narrow as compared to the proximal 
dilated bowel. The distal segment can be 
passively dilated by impacted stool as well 
as by repeated enemas and rectal manipu- 
lations required to remove the impactions 
(Fig. 4, 7 and 5). This passive dilatation 
of the aganglionic segment may occur to 
such a degree that a significant portion of 
the proximal (cephalic) dilated bowel may 
be aganglionic. Therefore, a short distal 
segment may be obliterated by this phe- 
nomenon and may be difficult to demon- 
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strate. Under these circumstances, rectal 
biopsy is necessary for diagnosis. 

The proximal dilatation of the normal 
bowel is a compensatory change as a result 
of the obstruction produced by failure of 
the distal aganglionic segment eftectively 
to propel its contents distally. The change 
can be absent in the early neonatal period. 
Liquid and soft stool can be propelled 
through the afunctional segment, and, as 
long as the stool is soft, effective emptying 
of the colon can occur and proximal dilata- 
tion is not seen. In the rare case of involve- 
ment of the entire colon, a transition zone 
does not exist (Fig. 5, Æ and B). 

Therefore, in infants, the distal segment 
may not only be relatively wide, but the 
proximal segment may not as yet be di- 
lated. In addition, we have found two con- 
ditions which mimic a transition zone. 


w 





Fic. 1. A 3 year old male constipated since birth. (4) Oblique spot roentgenogram of a barium enema study 
taken during fluoroscopy. Note the tip of the enema tube only 1 inch in from the mucocutaneous line (lead 
marker). A terminal aganglionic segment is visualized, but the zone of demarcation is overlapped. (5) 
Oblicue spot roentgenogram with a little less obliquity shows the zone of demarcation (arrow). The diagno- 
sis of Hirschsprung's disease 1s obvious. 
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Hirschsprung's Disease 
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Fic. 2. A 3 year old blind male constipated since birth. (4) Anteroposterior spot roentgenogram of a barium 
enema study taken during fluoroscopy. Again, note the tip of the enema tube to be only 1 inch in from the 
mucocutaneous line. The rectum “balloons” from immediately inside the internal sphincter. (B) Oblique 


spot roentgenogram of the pelvis taken during Huoroscopy. 


This view demonstrates the huge widening of 


the rectum beginning just inside the internal sphincter. Also, note the large bolus of feces filling the rectum, 
This is a classic picture of functional chronic constipation. 


Both are rare, but each certainly adds to 
the dilemma. Seven infants examined in the 
first week of life because of abdominal dis- 
tention and absence of bowel movements 
have shown a dilated ascending and trans- 
verse colon and a narrow descending colon 
and sigmoid. The zone of transition took 
place in the region of the splenic flexure 
(Fig. 6, 4 and B). The narrowed distal 
portion was smooth and of uniform diame- 
ter all the way to the anus. We interpreted 
the first 2 of these 5 as true Hirschsprung's 
disease. The first came to autopsy and had 
ganglion cells all through the bowel. The 
second was operated upon and had a trans- 
verse colostomy with biopsies along the 
narrowed descending colon znd sigmoid. 
All biopsies showed ganglion cells. The 
colostomy was subsequently closed and the 
child developed normal bowel habits. A 


follow-up barium enema examination at 2 
years revealed a normal colon. Because of 
these 2 cases, we became somewhat wary, 
and in the absence of the pathognomonic 
signs which will be discussed, we simply ob- 
served the next 5 infants. Each child has 
turned out to have a normal bowel with 
normal bowel habits. It therefore seems 
possible that, in each case, we have been 
dealing with Cannon's ring at the level of 
the splenic flexure, rather than at its usual 
position in the proximal transverse colon. 

The other confusing entitv is an extra- 
peritoneal pelvic abscess narrowing the 
rectum by extrinsic pressure. The clinical 
picture of sepsis and toxicity may help in 
differentiation, but can also occur in the ex- 
tremely ill child with Hirschsprung's dis- 
ease. À most helpful finding, if present, is 
edema of the legs and venous obstruction in 
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Fic. 3. Ag year old male admitted in 1962 from 
a small town in Western Pennsylvania with 
the complaint of constipation since birth. 
(4) Anteroposterior roentgenogram of the 
abdomen showing a tremendous amount of 
fecal material throughout the bowel. (5) 
Lateral spot roentgenogram of a barium 
enema study taken during fluoroscopy 
shows a terminal aganglionic segment. (C) 
Oblique spot roentgenogram better demon- 
strates the length of the aganglionic seg- 
ment. This is a classic picture of neglected 
Hirschsprung's disease. 


the presence of a pelvic abscess. Before we appreciated the fact that exces- 

To date, at The Children's Hospital of sive parental manipulation may dilate the 
Philadelphia, there has been no case of a rectum, we thought that we had demon- 
so-called “skip area" of aganglionosis. strated several such cases bv barium enema 
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Fic. 4. A 6 month old male constipated since 2 months of age. (4) Lateral spot roentgenogram of a barium 
enema study taken during fluoroscopy shows a rectum apparently of normal diameter with a dispro- 
portionate dilatation beginning at the rectosigmoid. (B) Anteroposterior roentgenogram of a barium enema 
study shows a redundant sigmoid with a huge bolus of fecal material lodged at the rectosigmoid. Irregular, 
bizarre contractions of the entire sigmoid extend to the descending colon (arrow). Pathologic examination 
revealed aganglionosis extending throughout the entire rectum and sigmoid. This case shows how impacted 
stool may passively dilate the aganglionic segment. The irregular, bizarre contractions of the entire sigmoid 


demonstrate the extent of the aganglionosis. 


examination, but the biopsies always 
showed the aganglionosis to extend to the 
anal area. 


PATHOGNOMONIC ROENTGEN SIGNS 
IN INFANCY 
I. ZONE OF TRANSITION 

The most diagnostic and reliable roent- 
gen finding is a well demarcated zone of 
transition between the aganglionic distal 
segment and the normal ganglionic proxi- 
mal segment. For reasons already dis- 
cussed, such a clear-cut zone is not always 
present at birth, but when present, the 
diagnosis is relatively simple (Fig. 7, and 
B). 

2. IRREGULAR, BIZARRE CONTRACTIONS 
OF AGANGLIONIC SEGMENT 

In the absence of a diagnostic transitional 

zone, we have come to relv upon a pattern 


of irregular contractions in the aganglionic 
segment (lig. 8, ,7-D). In many of the 
articles alreadv written on the subject of 
Hirschsprung's disease, various illustra- 
tions have shown these irregular contrac- 
tions, but we have not found them de- 
scribed as a diagnostic sign. The first time 
we recognized them consciously, we de- 
scribed them as large, irregular saw teeth. 
These indentations are irregular in both 
spacing and extent, and do not circle the 
bowel. Their chief diagnostic feature is 
their irregularity. They are apparently the 
result of the dysrhvthmia produced by the 
aganglionosis. In infants, these irregular 
contractions of the aganglionic segment are 
a more frequent finding than is a well- 
demarcated transitional zone. As already 
shown in Figure 5, Æ and B they were the 
only clue when the entire colon was in- 
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Fic. $. A 3 month old male with a history of alternating diarrhea and constipation. There was a family 
history of Hirschsprung’s disease in other siblings. (4) Anteroposterior roentgenogram of the barium-filled 
colon showing an apparently normal colon. (B) Anteroposterior roentgenogram of the colon after evacua- 
tion shows peculiar, irregular, bizarre, ‘‘sawtoothed” contractions of the entire colon. Pathologic examina- 
tion revealed agangliorosis involving the entire colon. If it had not been for the family history of Hirsch- 
sprung’s disease, the diagnosis would probably have been missed. The case illustrates the significance of 
the irregular, bizarre contractions of the aganglionic segment which are often best visualized on the 
postevacuation roentgenogram. 





Fic. 6. A 2 day old male admitted because of abdominal distention and absence of bowel movements. (4) 
Anteroposterior roentgenogram of the abdomen showing moderate distention of the bowel. Whether this ts 
only small bowel, or a combination of small and large bowel, cannot be determined. (5) Anteroposterior 
roentgenogram of the barium-filled colon reveals a zone of demarcation between a relatively narrow distal 
large bowel and a moderately dilated proximal large bowel (arrow). Note, however, the uniform character 
of the narrowed segment with no irregular, bizarre contractions. The baby was simply observed, and began 
to stool on the fourth day of life and has been normal since that time. 
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Fic. 7. A 48 hour old male with abdominal distention and absence of bowel movements. (4) Anteroposterior 
spot roentgenogram taken during the early phase of a barium enema examination showing an apparent 
zone of demarcation (arrow). (B) Anteroposterior spot roentgenogram taken after the introduction of more 
barium showing a definite zone of demarcation. Note in both roentgenograms the irregular, deep, bi- 
zarre contractions in what proved to be an aganglionic segment. 


volved. In the case of a large bolus of feces 
working itself into the aganglionic segment 
and producing a confusing dilatation, these 
irregular contractions revealed the true ex- 
tent of the aganglionosis (Fig. 4, 7 and B). 
The importance of these bizarre contrac- 
tions Is further emphasized in the 7 normal 
infants already discussed, with a zone of 
transition near the splenic flexure. As 
shown in Figure 6, Æ and BD, the distal 
bowel is of a uniform width, showing none 
of these irregular contractions. This was 
true in all 7 of these infants. The absence 
of these bizarre, irregular contractions cer- 
tainly militates against the presence of an 
aganglionosis. 


3. BARIUM RETENTION FOLLOWING 
A BARIUM ENEMA STUDY 


In 1957 Evans and Willis' discussed the 


importance of barium retention 24 and 48 
hours after a barium enema study as a 
diagnostic sign in infants with Hirsch- 
sprung’s disease. It is true, as Neuhauser 


first pointed out in 1949, that in the pres- 
ence of a transition zone one should not fill 
the entire colon with barium. However, 
Evans and Willis were discussing the infant 
who lacks a clear-cut zone of transition. We 
also have become impressed with the value 
of the 24 and 48 hour delayed roentgeno- 
gram. Evacuation of the barium enema 
may be almost complete because the proxi- 
mal normal bowel contracts forcefully 
enough to propel the liquid enema through 
the abnormal distal segment. At 24 hours a 
small amount of barium remaining is often 
seen mixed uniformly through the colon, 
and the pathophvsiologv of the disease 
becomes apparent as the formed feces col- 
lect behind the aganglionic segment (Fig. 
9, 4, B and C). In chronic constipation, and 
in normal children, the retained barium is 
usually collected as boli in the rectum and 
sigmoid. The uniform mixing of the barium 
through the bowel followed by prolonged 
retention, even for weeks (Fig. 10, Æ and 
B), is an objective demonstration of the 
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Fic. 8. A 2 month old female with constipation and abdominal distention. (4) Lateral spot roentgenogram 
taken at the beginning of a barium enema examination showing one deep, irregular contraction (C) in 
what proved to be an agarglionic rectum. (7) Anteroposterior spot roentgenogram taken after the intro- 
duction of more barium showing a zone of demarcation (arrow), and a number of deep, irregular, bizarre 
contractions (C) in the distal aganglionic segment. (C) Anteroposterior roentgerogram of the colon showing 
fine serrations produced by transverse parallel folds proximal to the zone of demarcation. (D) Anteropos- 
terior roentgenogram taken after evacuation better demonstrates the fine serrations produced by the 
transverse parallel folds of the colon proximal to the zone of demarcation. 
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l'16. 9. A 1 month old male with severe gastro- 
enteritis, vomiting and diarrhea. Plain 
roentgenograms of the abdomen showed no 
evidence of a small bowel obstruction. 
(A) Anteroposterior spot roentgenogram 
of a barium enema study shows no real evi- 
dence of a transition zone, but there are 
transverse parallel folds in the transverse 
colon suggesting work hypertrophy secon- 
dary to an obstruction. These folds resemble 
normal jejunal folds. (B) Lateral spot roent- 
genogram of a barium enema study shows 
no real evidence of a transition zone. 
(C) Lateral roentgenogram of the abdomen 
24 hours after the barium had been intro- 
duced into the colon. Note the uniform mix- 
ing of the remaining barium throughout the 
colon, and there is now a rather definite zone 
of transition between the rectum and sig- 
moid. Pathologic examination showed the 
rectum to be aganglionic. The 24 hour de- 
layed roentgenogram established the diag- 
nosis which otherwise would have been 
missed. 
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stasis occurring in Hirschsprung’s disease. 
This information is at times helpful in 
equivocal cases, but is lost if a water- 
soluble contrast material is used. At times, 
there may be a disproportionate dilatation 
of the sigmoid in the presence of a rectum 
of normal caliber and in the absence of dila- 
tation of the rest of the colon. The dilata- 
tion of the sigmoid is extreme enough to be 
questionably abnormal. The common de- 
nominator in this group is that these chil- 
dren have been subjected to determined 
efforts to obtain regular and frequent 
bowel movements, and these efforts have 
been effective. This is the picture of satis- 
factory medical maragement of Hirsch- 
sprung's disease. These cases seldom show 
a transition zone because the distal seg- 
ment has been passively dilated by the 
mothers’ efforts. However, this group has 
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barium retention at 24 hours in the dilated 
sigmoid. If the enemas are not continued, 
the full-blown transition zone appears. 
This group will not be found in the im- 
mediate neonatal period, but in the child 
old enough to have had considerable pa- 
rental manipulation. 


4. PARALLEL TRANSVERSE FOLDS IN THE 
DILATED PROXIMAL COLON 


Frequently, in infantile Hirschsprung's 
disease there is a pattern of smooth, paral- 
lel, transverse folds in the overworking 
proximal colon. These folds in the proximal 
colon resemble normal jejunal folds. Thev 
are the result of work hypertrophy and can 
occur proximal to any partial obstruction, 
but are almost ncnexistent 1n the normal 
colon. Twice we have seen these folds in 
what proved to be normal colons, but in 


Fic. 10. A 2 month old male admitted because of abdominal distention, vomiting and diarrhea. Plain roent- 
genograms of the abdomen revealed a paravertebral soft tissue mass on the right side extending from D6 
to Dr2. This proved to be a neuroblastoma. (4) Anteroposterior roentgenogram of a barium enema study 
showing a dilated proximal colon and a narrower distal colon. There is no clear-cut zone of demarcation, 
There are vague, parallel, transverse folds in the proximal colon. (B) Anteroposterior roentgenogram of 
the abdomen taken 10 days after the barium was first introduced. Note the uniform mixing of the retained 
barium in the proximal colon. The distal colon proved to be aganglionic. The delayed roentgenogram 
established the diagnosis. 
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l'1G. 11. A pair of 8 week old identical male twins. Each twin had diarrhea during the first 5 weeks of life 
which gradually changed to constipation. They both developed generalized edema at 6 weeks and w ere 
referred to The Children's Hospital of Philadelphia as "atypical" nephrotics. Each had a normal urinalysis, 
but each had low serum proteins. Plain roentgenograms of the abdomen of each twin showed a distended 
bowel with a relatively narrow rectum. (4) Anteroposterior roentgenogram of the barium-filled colon of 


one of the twins shows irregular, bizarre, 


demarcation is noted at the junction of the sigmoid 


"saw-tooth" contractions of the rectum and sigmoid. A zone of 
and descending colon. Above this the colon is thick, 


nodular and edematous, producing a “shaggy” border suggestive of ulcerative colitis. This is the picture of 
exudative enteropathy. Pathologic examination of the distal segment showed aganglionosis, and, after a 
primary colostomy and a secondary “pull-through” operation, the baby has had a normal growth and 
development. (B) Anteroposterior roentgenogram of the barium-filled colon of the second twin. The only 
difference between the two is the position of the sigmoid colon. This baby, after a primary colostomy and 
a secondary “pull-through” operation, has also grown and developed normally. 


each case they were a transient and fleeting 
phenomenon seen on but one roentgeno- 
gram. In infants with Hirschsprung's dis- 
ease, they are frequently seen and persist 
throughout the study, chiefly on the after- 
evacuation roentgenograms (Fig. 8 through 
10, inclusive). 
5. EXUDATIVE ENTEROPATH Y IN THE 
DILATED PROXIMAL COLON 

There is a final diagnostic picture in in- 
fantile Hirschsprung's disease: the thick- 
ened, nodular, edematous colon seen in the 
infant with exudative enteropathy second- 
ary to the obstruction caused by the agang- 
lionic segment.? These babies present with 
edema, hy poproteinemia, and usually diar- 
rhea. The appearance superficially mimics 


ulcerative colitis. The diagnosis can some- 
times be made on the plain roentgeno- 
grams. These infants usually have a defi- 
nite zone of transition, but, since they do 
not have constipation as the presenting 
symptom, 1t is important to recognize the 
possibility of Hirschsprung's disease and 
perform a colon examination. Our first 2 
cases were identical twins referred as sus- 
pected atypical nephrotics, "atypical" be- 
cause each baby's urine was normal (Fig. 
11, Zand D). 


TECHNIQUE OF EXAMINATION 


In spite of all that has been written on 
the subject, the average baby sent to The 
Children’s Hospital of Philadelphia, al- 
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ready allegedly studied, has had no survey 
roentgenograms of the abdomen taken, has 
had either a balloon tip blow up the rectum 
or a long metal tip inserted all the way to 
the sigmoid, and views of the full colon 
only in the anteroposterior projection. The 
usual diagnosis on admission, therefore, 1s 
megacolon, but whether it be functional 
chronic constipation or true aganglionosis 
Is impossible to say because of the tech- 
nique of the study. It is not redundant, 
therefore, to describe our method of study. 

In the infant presenting with diarrhea or 
bowel obstruction, there is no preparation. 
In the child presenting with constipation, 
saline cleansing enemas are given, but we 
do not insist on a perfectly clean colon as 
for a polyp study. 

A preliminary survey roentgenogram or 
roentgenograms are taken. If the present- 
ing complaint is simply constipation, a 
single supine view is sufficient, but, if the 
problem is obstruction, routine anteropos- 
terior supine, anteroposterior erect and left 
lateral recumbent roentgenograms are 
taken. 

The enema tube is a piece of straight 
tubing without a balloon, which is inserted 
1 inch within the anus.? The anal margin is 
marked by a metal marker. This is not 
necessary in the lateral views where the 
pelvic floor is identifiable, but on the 
oblique roentgenograms it is a worthwhile 
land mark. 

If the history or survey roentgenogram 
suggests that the possibility of Hirsch- 
sprung's disease exists, we perform the 
enema examination with a water-soluble 
contrast material in the young infants, and 
a dilute suspension of barium in normal 
saline in the older children. If there is an 
obvious transition zone, we do not fill the 
colon any more than is required to demon- 
strate it. This is probably less important 
using a water-soluble material than when 
using barium. Barium retention can be 
remarkably prolonged, and, while not dis- 
astrous, impacted barium is notoriously 
difficult to remove. 

The zone of transition is usually best 
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seen in the lateral or oblique roentgeno- 
grams so that the baby is turned on his 
side while the opaque material is filling the 
rectum. Now it depends on the fluoroscopist 
to turn the baby into the proper position in 
order to demonstrate satisfactorily the area 
of transition. We always conclude the fluo- 
roscopy with an overhead anteroposterior 
and lateral roentgenogram, both pre and 
post evacuation. In constipation problems, 
there is‘no need to unfold the splenic and 
hepatic flexures as one does when looking 
for marginal defects in the adult. The post- 
evacuation roentgenograms tend to exag- 
gerate all of the pathognomonic roentgen 
signs we have already discussed. The lat- 
eral roentgenograms are imperative in 
order to identify clearly the rectum and 
anus. The anteroposterior roentgenograms 
will often hide a short aganglionic segment 
because of the ballooning of the proximal 
bowel overlying the narrowed segment. 

Unless a clear-cut diagnosis of Hirsch- 
sprung’s disease has been reached on the 
initial study, a 24 hour roentgenogram is 
taken 1f barium is used. This is done even if 
the study appears normal because it is a 
roentgenogram easy to obtain and, at 
times, contains almost the only clue. If 
water-soluble material is used, the 24 hour 
roentgenogram is of no value but, if the 
history is highly suggestive and the study 
in any way equivocal, the examination is re- 
peated, using barium. 

This method of study and the pathogno- 
monic signs described will almost always 
establish a diagnosis, and with proper man- 
agement will prevent the fulminating com- 
plications and mortality that sometimes 
occur with Hirschsprung’s disease. 


SUMMARY 


During the first few months of life, 
Hirschsprung’s disease is a potentially 
lethal congenital anomaly. Seldom is con- 
stipation the presenting symptom at this 
age. A significant number of babies presents 
with the picture of neonatal bowel obstruc- 
tion, fulminating gastroenteritis, or chronic 
diarrhea with. failure to thrive, the latter 
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with protein-losing enteropathy as the ex- 
treme. 

The pathognomonic roentgen signs in 
infancy are: (1) a zone of transition (if 
present); (2) irregular, bizarre contractions 
of aganglionic segment; (3) barium reten- 
tion following a barium enema study; (4) 
parallel transverse folds in the dilated 
proximal colon; and (5) exudative enterop- 
athy in the dilated proximal colon. 


John W. Hope, M.D. 

The Children’s Hospital of Philadelphia 
740 Bainbridge Street 

Philadelphia, Pennsylvania 19146 
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AND 


TERMINAL ILEUM 
LONG TERM SURVIVAL 


By BARRY GERALD, M.D.* 


LITTLE ROCK, 


OLONIC and terminal ileal agangliono- 

sis is a relatively rare disease and has 
previously been recognized only in infancy. 
The prognosis is grave with a mortality ap- 
proaching 80 per cent, even after early 
diagnosis and surgical therapy. 

The purpose of the author is to report a 
patient with colonic and terminal ileal 
aganglionosis who survived with only 
symptomatic therapy until a diagnosis was 
made at 13 vears of age. 


REPORT OF A CASE 


This white girl, born on November 19, 1950, 
was first seen at the University of Arkansas 
Medical Center on September 29, 1956. History 
revealed a normal prenaral course and birth. 
[n the second week of life, no bowel movements 
were noted for 3 days. Suppositories and laxa- 
tives were required and were subsequently used 
through infancy. Only one episode of severe 
diarrhea was reported; it followed vigorous 
measures to relieve a particularly prolonged 
episode of constipation. A physician was con- 
sulted at approximately 1 year of age. Roent- 
genograms were obtained and reported as 
“normal.” Toilet training was limited to at- 
tempts to establish a regular pattern but this 
was unsuccessful. The mother stated that the 
patient never had the "urge" to have a bowel 
movement. Fecal soiling was not a problem. 

She was seen when 4 years of age at another 
hospital with a history of stubborn constipation 
and progressive distention for at least 1 week. 
Physical examination revealed a large abdomen 
with palpable fecal masses. A barium enema 
study was attempted but flow beyond the sig- 
moid colon was not possible. A volvulus was 
suspected. Laparotomy showed the entire colon 
to be dilated from the peritoneal reflection to 
the cecum. A large fecalith was impacted in the 
lower sigmoid portion of the colon. This was 
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ic. 1. Postevacuation roentgenogram 
enema study at the age of 4 years after removal of 
fecal impaction. Note the relatively normal size of 
the colon with distended loops of small bowel. 


broken up and the large bowel was deflated 
from below. Colonic biopsies were not done. A 
repeat barium enema study was thought to be 
normal (Fig. 1). The patient did reasonably well 
for the next 2 years but required frequent 
enemas and laxatives every 2 to 3 days. 

Three siblings were described as normal. 
There was no history of constipation in any 
member of the family. 

When seen at the University of Arkansas 
Medical Center, she was a well developed child 
with a distended abdomen and palpable fecal 
masses. A barium enema examination was 
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terminated at the splenic flexure because of 


pain (Fig. 2). Functional megacolon was diag- 
nosed. She was treated with diet, laxatives and 
enemas as required and did reasonably well for 
the next 18 months. During the next 6 years 
she was followed by her local physician. 

In July, 1964 she was again referred to the 
University of Arkansas Medical Center because 
of bloating, abdominal cramps, severe constipa- 
tion and failure to gain w eight despite an ade- 
quate dietary intake. Constipation alternating 
with watery stools and nocturnal fecal incon- 
tinence had been present for several months. 

Physical examination on re-admission re- 
vealed a poorly developed child who appeared 
chronically ill. The abdomen was distended but 
soft and nontender. Beginning breast develop- 
ment and pubic hair were present. The admit- 
ting diagnosis was chronic constipation secon- 
dary to functional megacolon. 

Laboratory studies were within normal limits. 


Thyroid function studies were done because of 


mild retardation of skeletal maturation but 
were within normal limits. 


Plain roentgenograms of the abdomen were 


thought to show multiple distended loops of 
small and large bowel with a large amount of 


feces. After thorough cleansing, a barium enema 
was done. The colon was filled to a point in the 
right upper quadrant. Because of complaints 
by the patient of pain, further filling was not 
attempted. Several loops of bowel distended 
with gas and containing what appeared to be 
haustrations were apparent, separate from the 


barium column (Fig. 3, Z and B). Because of 


these findings only partial filling of the colon 
was presumed to have occurred. A delayed 
roentgenogram showed satisfactory evacuation 
(Fig. 3C). An excretory urogram 
sidered normal (Fig. 4). 


was con- 

Although no transition point was recognized, 
a low aganglionic segment was thought pos- 
sible because of the patient's history. Rectal 
biopsy was done on August 6, 1964. Micro- 
scopic examination revealed no ganglion cells. 

Exploratory laparotomy was performed. The 
distal portion of the colon at the level of the 
rectosigmoid was found to be mildly dilated. 
The remaining portion of the large bowel ap- 
peared narrowed with thickening of the walls. 
The cecum lay in the right upper quadrant with 
shortening of the entire colon. The distal 25 cm. 
of ileum was narrowed and thickened. The re- 
mainder of the ileum was markedly dilated 
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Postevacuation 


FIG. 2. roentgenogram of barium 
enema study at the age of 5 years. Again the colon 
is not dilated but distended loops of small bowel 
are present. 


with the loops larger than the usual colonic 
size. Biopsies were obtained in the sigmoid, 
transverse and cecal portions of the colon and 
in the narrowed portion of the ileum (Fig. 5, 

7 and B). None showed ganglion cells. A biopsy 
obtained from the dilated segment of eid 
demonstrated ganglion cells (Fig. £C). A tube 
ileostomy and an lleosigmoid | side-to-side 
anastomosis we e performed. The ileum and 
colon were ma left intact. 

The postoperative course was benign with 
the tubeileostomy closed on the 14th postopera- 
tive day. On discharge, the patient was having 
two loose stools per day and gaining weight. 
On further clinic visits she has continued to do 
well. On October 23, 1964, she had gained 
7 pounds. The abdomen was not distended and 
bowel movements averaged 2 to 3 per day. 


DISCUSSION 


Edelman e al. in 1960 collected 26 previ- 
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23 
ously reported cases of colonic and terminal nosis. Berdon eż a/.' subsequently reported 
ileal aganglionosis and added a 27th of their 6 cases, 1 of which survived 5 weeks before 
own. Of the cases collected by them in diagnosis. The latter authors state that no 
which the age of the patient was given, the long segment cases of Hirschsprung's dis- 
oldest was 3 weeks old?" at the time of diag- ease have been seen beyond early child- 





Fic. 5. Barium enema studies at the age of 13 
years. (/ and B) The sigmoid colon is 
mildly dilated with no point of transition. 
In retrospect, the cecum is seen to lie in the 
right upper quadrant with ileal filling pres- 
ent. Note the distended loop of bowel adja- 
cent to the cecam. In the oblique projection 
this loop appears to have haustral markings. 
At surgery, this distended bowel was ileum. 
(C) Postevacuation roentgenogram showing 
satisfactory colonic emptying with dis- 
tended bowel still present. 
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FrG. 4. The excretory urogram appears normal 
with no evidence of upper urinary tract dilata- 
tion, 


hood. All previous case reports have em- 
phasized the lethal nature of the disease 
with enterocolitis often a fatal complica- 
tion. 

Berdon eż a/.! described the clinical pres- 
entation in these patients as one of inter- 
mittent, rather than progressive, obstruc- 
tion and with bile-tinged emesis. In some 
patients, distention is not marked and 
weight gain occurs. However, even with 
early diagnosis and surgery, the prognosis is 
grave. 

The patient reported in this article has a 
characteristic history, that of chronic con- 
stipation beginning at birth. As often occurs 
in Hirschsprung's disease, an exploratory 
laparotomy for obstruction was performed; 
in this instance at the age of 4. The fecal 
impaction was considered sufficient cause 


lic. 5s. Photomicrographs of submucosal 
biopsy specimens obtained at laparotomy. 
(4 and B) Specimens obtained from the 
cecum and the nondistended portion of 
ileum showing absence of ganglion cells. (C) 
Specimen obtained from the more proximal, 
distended portion of the ileum showing 
abundant ganglion cells. 
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for these symptoms and no further diagnos- 
tic procedures were performed. She is 
unique, however, in that she developed no 
episodes of enterocolitis and managed to 
survive beyond early childhood. Even more 
surprising is the relatively benign further 
course of her disease. Although constipated, 
she developed at a normal rate, attended 
schocl and, in general, led a basically nor- 
mal life. Her symptoms appear to have be- 
come more severe prior to the last hospitali- 
zation when, with absence of weight gain 
and nocturnal fecal incontinence, her local 
physician was prompted to seek consulta- 
tion. Fecal incontinence is an unusual find- 
ing in Hirschsprung's disease. In this pa- 
tient the incontinence might be related to 
the increased use of enemas and laxatives, 
but this is only conjecture. 

In the patients described by Berdon ef 
al. } shortening of the colon was a consistent 
finding at the time of bartum enema study. 
In retrospect, the cecum 1n this patient was 
seen to lie in the right upper quadrant and 
the over-all effect was one of shortening. 
The more distal portions of the colon were 
mildly dilated, presumably secondary to 
the frequent enemas. This shortening was 
not appreciated initially because the mark- 
edly gas-filled ileum simulated loops of 
colon. So marked is this ileal distention that 
haustral markings seem present. These 
same findings were present to a lesser de- 
gree in the examinations at the ages of 4 
and 6 years. 

The question arises as to why this patient 
survived. Hiatt* showed that the agan- 
glionic segment in Hirschsprung's disease is 
able to contract as a mass action but unable 
to convey a peristaltic wave. This inefficient 
mass action may have been sufficient to 
evacuate this patient’s colon with the aid of 
enemas and laxatives. Further studies as to 
peristaltic activity in patients with long- 
segment aganglionosis are indicated. 


SUMMARY 


i. A patient is reported in whom the 
diagnosis of colonic and terminal ileal 
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aganglionosis was made at 13 years of age. 
This long-segment form of Hirschsprung’s 
disease has previously been described only 
in infancy and has been associated with a 
grave prognosis, even in case of early diag- 
nosis and surgical therapy. 

2. The roentgen finding of a short colon, 
described in infants with aganglionosis of 
the entire colon, was also present in this 
case. 

3. The possibility of Hirschsprung’s dis- 
ease should be considered in all patients 
with constipation beginning in infancy. If 
shortening of the entire colon is demon- 
strated, colonic and terminal ileal aganglio- 
nosis should be suspected. A rectal biopsy 
is the definitive procedure. 


Department of Radiology 1 
University of Arkansas School of Medicine ~. 
4301 West Markham Street 

Little Rock, Arkansas 


The author wishes to express his appreciation 
to Dr. Edwin Hughes, Department of Pathol- 
ogy, for his assistance with the photomicro- 
graphs and to Dr. Howi?d J. Barnhard, De- 
partment of Radiology, for his advice in the 
preparation of this paper. È 
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ROENTGENOGRAPHY OF THE PRE- 
ADOLESCENT BREASI* 


By MYRON FORMAN, M.D. 


PHILADELPHIA, PENNSYLVANIA 


I ces of widespread fear and con- 

cern on the part of the general public 
in matters pertaining to the female breast, 
it is only natural for this anxiety to be ac- 
centuated when the patient with the breast 
problem is a child. An attempt to familiar- 
ize the radiologist with the roentgen ap- 
pearance of the young breast would seem to 
be in order since he can play a major role in 
allaying the fears of the apprehensive par- 
ents and referring physician. The radiolo- 
gist can be especially helpful in this prob- 
lem since we have found that the female 
breast may begin to develop at a much ear- 
lier age than is commonly supposed. 

Our series of mammograms in children is 
necessarily small since relatively few chil- 
dren are referred for roentgenographic 
examination. For the purposes of this 
paper, we have collected onlv those cases 
from early childhood (exclusive of infancy) 
to the age of Io years, because after 10 
years the children may properlv be con- 
sidered to be entering adolescence and 
rarely present any difficulty in clinical diag- 
nosis of breast enlargements and other 
complaints. The number of cases thus 
found within the age limits of earlv child- 
hood and adolescence totals onlv 12, but, in 
spite of the small number, their roentgen 
studies are quite instructive and have 
shown that the normal breast may begin to 
develop as early as the age of 6 vears. 

If roentgenographic examination permits 
recognition of normal breast tissue at such 
an early age and thus makes it possible to 
avoid needless removal of breast tissue for 
biopsy, it is obvious that a great service 
has been rendered the patient who might 
otherwise grow up with one absent or par- 
tially undeveloped breast and with the in- 
evitable, attendant psychic difficulties. Of 


course, at the youthful age of 6 vears, ab- 
normal causes of breast enlargement such 
as feminizing tumors, must be ruled out, 
but even 1n such a case it is helpful to be 
able to prove that a lump in the breast, 
especially if unilateral, is due merely to 
hypertrophic mammary tissue. 

At birth, the breasts of both sexes con- 
sist of branched, dilated ducts containing 
secretions derived from the ductal epi- 
thelium. About 60 per cent of infants ex- 
hibit enlargement of the breasts, but up to 
the age of 6 months this should not be con- 
sidered pathologic.^? In rare cases the 
hypertrophy may persist beyond infancy 
or may regress to return again. Between the 
age of 6 months and puberty, the ducts 
lengthen and divide very slowly and the 
breast may be considered to be in a “‘rest- 
ing" stage. Before puberty there is probablv 
no significant difference between the male 
and female breast. During adolescence and 
prior to ovulation, the breast consists onlv 
of ducts without lobules. Later the ducts 
branch along their course from the nipple 
to the pectoral fascia with considerable 
lack of uniformity of development in dif- 
ferent portions of the breast. 

In the age group we are concerned with 
in this paper, childhood to pre-adolescence, 
the breast contains only small ducts scat- 
tered throughout a fibrous stroma.* Preco- 
cious puberty may perhaps be thought of as 
occurring before the ages of 8-9 vears, and, 
although feminizing tumors of the ovarv, 
lutein cyst, adrenal cortical tumors and 
lesions of the 3rd ventricle should be ex- 
cluded, in most cases no underlving organic 
cause can be found.? 

In spite of their limited number, the il- 
lustrations shown (Fig. 1 through 7) afford 
a rather complete survey of the various con- 


* From the Department of Radiology, Albert Einstein Medical Center, Northern Division, Philadelphia, Pennsylvania. 
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b. 

Fic. 1. (C-7110). Right lateral and cephalocaudad 
roentgenograms in a 9 year old girl showing the 
earliest duct proliferation beneath the nipple sur- 
rounded by subcutaneous fat. 


Fic. 2. (C-2840). Left and right lateral roentgeno- 
grams in a IO year old girl showing beginning 
spread of ducts into the deep prepectoral portion 
of the breast (arrow). 


figurations seen at representative stages in 
the development of the normal female 
breast. One notes a striking parallel to the 
picture seen in gynecomastia in the male 
which can perhaps be thought of as an early 
stage of breast development.” As in the 
male, the roentgen picture of the growing 
female breast varies from a nondendritic, 
well circumscribed area of density beneath 
the nipple to a markedly branching pattern 
of root-like prolongations into the general 
breast area. The unequal development of 
one breast as compared with the other 
should be constantly kept in mind if only 








Fic. 3. (C-1609). Left and right lateral roentgeno- 
grams ina Io year old girl demonstrating dendritic 
type of duct and matrix proliferation with slightly 
more widespread penetration of deeper tissues 
than in Figure 2. Note root-like prolongations 
posteriorly. 





Fic. 4. (C-3433). Left and right lateral roentgeno- 
grams in a g year old girl showing marked roent- 
genographic discrepancy in development of right 
and left breasts. Moderately dendritic variety. 


This child presented with a painful, 3 cm. lump of 


$ months’ duration in the right breast. The roent- 
genograms reveal nothing suggestive of malig- 
nancy and reinforce our clinical decision merely to 
observe the patient. In this way there is further 
support for nonintervention and possibly avoid- 
ance of unnecessary deformity in later life. 


to avoid undue concern about a mistaken 
impression of a tumor developing in a given 
breast when the opposite breast clinically 
appears completely flat and undeveloped. 
In our experience, the unsuspected breast 
will invariably exhibit some degree of duct 
development on roentgenograms. This, to- 
gether with the rather characteristic roent- 
gen picture and the extreme rarity of neo- 
plastic disease in children’s breasts, will al- 
most always obviate the need for biopsy in 





(C-9354). Right lateral and cephalocaudad 
roentgenograms in a 16 month old child showing 


FIG. 5. 


marked breast hypertrophy with no known or 
ganic abnormality on 10 month 
probable case of idiopathic hypertrophy. Note 
essentially nondendritic, well-circumscribed con 
figuration. 


follow-up a 


this age group. Again it must be empha 
sized that a prepuberal breast, especially 
female, should be biopsied only with the 
greatest reluctance. Familiarity with the 
roentgenographic appearance of the de 
veloping breast provides us with effective 
support for rational conservatism. 


SUMMARY 


A series of roentgenograms are pre 
sented, along with a discussion, showing 
the typical roentgenographic patterns seen 
in the developing female breast from child 


hood to pre-adolescence. 


| Jepartment of R adic jle g y 


Albert Einstein Medical Center 


Northern Division 
Philadelphia, Pennsylvania 
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lic. 6. (C-4980). Seven year old patient. Top: Left and right cephalocaudad roentgenograms showing right 
breast moderately more developed than left—a quite common situation. Bottom: Same patient 15 months 
later. The left breast has now outstripped the right breast in development. 
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Fic. 7. (C-7019). Left lateral roentgenogram in a 12 
year old girl illustrating substantially an adult 
stage of development. The trabeculae have spread 
throughout the breast. 
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PEDIATRIC RADIOLOGY 


HIS issue of the JouRNAL contains 32 
articles on pediatric radiology. It is 
perhaps appropriate to ask whether there is 
any recognizable trend in the specialty of 
pediatric radiology as reflected by these 
numerous and varied scientific publications 
and why an increasing number of radiolo- 
gists appear to be devoting their time to 
the sub-specialty of pediatric radiology. 
As has been mentioned by a previous 
editorialist! in these pages, one has only to 
read the splendid history of pediatric 
radiology on this continent up to 1956 by 
Dr. John Caffey? to appreciate how rapidly 
the specialty has progressed since the early 
days of radiology and how many fields of 
interest are open to the practitioner of this 
discipline. All through the years of develop- 
ment of pediatric radiology there has been 
a proper and continuing interest 1n normal 
growth and in normal variations. Indeed, 
one sometimes gets the impression, that 
the most valuable part the pediatric radi- 
ologist plays in daily practice 1s to prevent 
over-diagnosis caused by normal findings 
and normal variations not familiar to those 
with less experience in the field. The inter- 
est, importance, and challenge of recogniz- 
ing what is not abnormal in infants and 
children are bound to continue in the fore- 
seeable future, and at least 3 of the articles 
this month contain further contribu- 
tions in this area. 

Although skeletal trauma in infants and 
children has been extensively studied and 
documented by radiologists and surgeons, 
the problems of closed chest and abdominal 
trauma are perhaps not as fully reported 


i SINGLETON, Epwarp B. Society For Pedriatic Radiology. 
Editorial Ax. J. RoswroEgNOL, Rap. Toszary & Noucrear 
MED., 1964, 97, 706—707. 

! Carrey, Jons. The first sixty years of pediatric roentgenol- 
ogy in the United States—1896 to 1956. Ax. J. ROENTGENOL., 
Rap. Tuerary & Nucrear MED., 1956, 76, 437—454- 


and documented in the literature. The 
incidence, however, of severe and even 
fatal chest and abdominal trauma due to 
"closed" injuries without fracture of bones 
is likely to be a good deal higher in children 
than in adults because the bones of the 
infant and child are more elastic, while the 
internal organs are at least equally suscep- 
tible to contusion and laceration in com- 
parison with adult structures. It 1s, there- 
fore, appropriate that 2 of the articles this 
month are devoted to the subject of closed 
trauma. 

Diagnosis in the newborn infant is far 
more frequent and more successful today 
than ever before. This is due in no small 
measure to the efforts of the pediatric 
radiologist, working in cooperation with the 
specialists in another,;:even newer field— 
neonatology. Of the problems threatening 
the life of a newborn child and in the diag- 
nosis of which the pediatric radiologist can 
legitimately be interested, respiratory dis- 
ease, congenital heart disease, and obstruc- 
tion of the gut perhaps are the commonest, 
in about that order of frequency. They all 
seem to be getting commoner, but this is at 
least partially due, in all likelihood, to 
higher and higher standards of care and of 
diagnostic facilities and skill. Hirsch- 
sprung’s disease, in particular, is highly 
lethal if not recognized, but is now sus- 
ceptible to very satisfactory surgical man- 
agement for the most part, providing the 
diagnosis is made sufficiently early—and 
sufficiently early has now come to mean 
within a few days of birth. The present 
group of papers contains several contribu- 
tions in this area of neonatal diagnosis and 
management. 

Anyone who asks a pediatric radiologist 
to present an essay or to write an editorial 
is bound to expose himself and the medical 
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public to a modicum of moralizing and 
sermonizing on the subject of radiographic 
technique. The present writer cannot, any 
more than any other in his field, resist the 
temptation to “point with pride” to the 
improved facilities and methods for radi- 
ography of infants and children and “view 
with alarm” the lamentable state of the art 
in all but pediatric X-ray Departments, 
and the deplorable films received from the 
“other hospital.” Indeed, the temptation 
to deliver a screed, or at least a disquisition, 
1s almost irresistible. However, we shall con- 
tent ourselves with noting that the papers 
presented in this issue contain two con- 
tributions having to do with radiographic 
techniques, one of which—by Doctor 
O'Hara and his colleagues—holds out con- 
siderable hope for solving the problem of 
exposing chest films in inspiration. 

Since the earliest studies by Pancoast in 
1906 on skeletal changes in achondroplasia 
and cretinism, radiologists, and, particu- 
larly, pediatric radiologists, have been 
struggling with the problem of classifying 
generalized malfopmations of bone and 
cartilage. This year is no exception; sev- 
eral papers appear in this issue on general- 
ized skeletal malformations, as the effort 
continues to classify and understand ab- 
normalities which at times seem to be un- 
classifiable and inexplicable. 

On Monday, the 27th of September, 
1965, the Society for Pediatric Radiology 
will hold its Annual Meeting at the Wash- 
ington-Hilton Hotel, Washington, D.C., 
and the Scientific Program contains some 
of the papers published in these pages, and 
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a number of others unpublished; indeed, 
the emphasis in the Society for Pediatric 
Radiology has tended to be on new and un- 
published material, presented as much for 
discussion and exchange of information as 
for definitive recording. This meeting has, 
because of its lively and informal nature, 
tended to include as much a series of dia- 
logues as of formal papers. 

Can one recognize a trend in pediatric 
radiology from all this material? It seems 
to the present writer that what is appre- 
ciable from the material being published 
herein is the great diversity of interests and 
the challenge in what started out as a 
small sub-specialty. The practitioner of 
pediatric radiology can feel today more 
than ever that a large number of scientific 
avenues of investigation are open to him, 
and that he can continue down any one of 
these fascinating paths of research. Or, he 
can remain in contact, within this one 
seemingly small area, with a tremendously 
stimulating group of surgical and medical 
specialties so that he, in some respects, has 
the best of both worlds—he is in a sub- 
specialty within the general field of radiol- 
ogy, yet he is a general consultant to a 
number of other specialists, all of whom 
have in common an interest in the normal 
and abnormal phenomena in infancy and 
childhood. 

J. S. Dunsar, M.D. 

President 

Society for Pediatric Radiology 
Director, Department of Radiology 


The Montreal Children’s Hospital 
Montreal 26, Quebec, Canada 





NEWS 


THE AMERICAN BOARD OF RADIOLOGY 
Beginning with the examination in 

Dallas, Texas, December, 1965, all candi- 
dates for certification in Diagnostic Roent- 
genology will be examined in the Diagnostic 
aspects of Nuclear Medicine and should be 
so prepared. 

H. Dasney Kerr, M.D. 

Secretary 


POSTGRADUATE COURSE IN RADIOLOGY 
OF BONE AND JOINT DISEASES 


The Department of Radiology of Emory 
University School of Medicine will conduct 
a postgraduate course, "Radiology of Bone 
and Joint Diseases,” on November 5-6, 
1965. This course will be held at Grady 
Memorial Hospital, Atlanta, Georgia. 

The guest faculty will be Dr. John 
Caffey, Children’s Hospital of Pittsburgh; 
Dr. Harold G. Jacobson, Montefiore Hos- 
pital, New York; Dr. Lent C. Johnson, 
Armed Forces Institute of Pathology; Dr. 
David G. Pugh, Mayo Clinic; and Dr. 
Howard L. Steinbach, University of Cali- 
fornia. 

For further information, please write to 
H. S. Weens, M.D., Department of Radiol- 
ogy, Emory University School of Medicine, 
Atlanta, Georgia 30322. 


POSTGRADUATE COURSE IN ADVANCES 
IN RADIOACTIVE SCANNING 

A postgraduate course in “Advances of 
Radioactive Scanning" will be held at the 
Penn Sheraton Hotel, October 21—22, 1965, 
under the directorship of Yen Wang, M.D., 
D.Sc. (Med.), Associate Professor of Radi- 
ology at the Presbyterian-University Hos- 
pital, University of Pittsburgh. 

The course will include discussion by a 
guest faculty of outstanding repute on the 
current methods of dynamic scanning and 
their clinical application. There will be 
ample time for informal discussion and 
consultation. Special emphasis will be 
placed on rapid scintillation scanning, the 
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use of the scintillation camera and image 
scanning. 

Further information may be obtained 
from Dr. Campbell Moses, Director of 
Postgraduate Medicine, University of Pitts- 
burgh School of Medicine, Pittsburgh, 
Pennsylvania 15213. 


COURSE IN SPECIAL RADIATION PRO- 
CEDURES IN THE TREATMENT OF 
CANCER 


The Long Island Jewish Hospital, Queens 
Hospital Center Affiliation, Division of 
Radiation Medicine presents a course in 
Special Radiation Procedures in the Treat- 
ment of Cancer, October 18-22, 1965. 

There will also be an "Operative Radium 
Therapy Day” on October 20, 1965, in the 
operating rooms. 

The faculty will consist of members of 
the Division of Radiation Medicine as well 
as invited guest lecturers. 

The enrollment is limited. 

For further information please write to 
Leonard B. Goldman, M.D., The Long 
Island Jewish Hospital, Queens Hospital 
Center Affiliation, 82-68 164th Street, 
Jamaica, New York, 11432. 


CLINICAL CONFERENCE ON CANCER 
OF THE GASTROINTESTINAL TRACT 


“Cancer of the Gastrointestinal Tract” 
will be the subject of the Tenth Annual 
Clinical Conference to be held at The Uni- 
versity of Texas M. D. Anderson Hospital 
and Tumor Institute, Houston, Texas, on 
November 5 and 6, 1965. Outstanding sci- 
entists and physicians from institutions 
throughout the United States will join staff 
members from The University of Texas 
M. D. Anderson Hospital and Tumor 
Institute in presenting the most current 
information on diagnostic procedures and 
treatment for tumors of the liver and 
pancreas, cancer of the stomach and small 
bowel, and carcinoma of the colon and 
rectum. 
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Partial support for this year's clinical 
conference has been contributed by the 
American Cancer Society, Texas Division; 
a Community Cancer Demonstration Proj- 
ect Grant from the Cancer Control Pro- 
gram, United States Public Health Service; 
and the Doubleday Fund. 


TEACHING, TRAINING AND RESEARCH 
PROGRAM IN X-RAY SCIENCES 

The Public Health Service, U. S. Depart- 
ment of Health, Education, and Welfare, 
sighed a contract with Oregon State Uni- 
versity for the development of teaching 
and training programs in x-ray sciences. 
This program will be under the direction of 
Dr. E. Dale Trout, Professor of Radio- 
logical Physics at Oregon State University. 

"Programs developed at Oregon State 
University wil be tested and then pre- 
sented to the Division in such form that 
they may be used as models for similar 
programs at other institutions," said Dr. 
Donald R. Chadwick, Chief of the Division 
of Radiological Health. 

The University also will develop a unit 
to carry out research, evaluation and de- 
velopment projects in X-ray science and 
engineering, such as evaluation of instru- 
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ments used in X.ray measurement, de- 
velopment of a methodology for the evalua- 
tion of X-ray protective devices and mate- 
rials, and methodology and instrumenta- 
tion for the measurement of X-radiation. 


SPACE RADIATION BIOLOGY 


A workshop conference on space radia- 
tion biology will be held September 7-10, 
1965, at the University of California, 
Berkeley. Sponsors are the National Aero- 
nautics and Space Agency, the University's 
Donner Laboratory, the Lawrence Radia- 
tion Laboratory, and University of Cali- 
fornia Extension. 

The meeting is designed to bring together 
sclentists from several nations who are 
working in areas related to the biophysics 
of space radiations and the biologic effects 
of densely ionizing radiations. Its objective 
is to discuss recent developments and estab- 
lish guidelines for future research. Atten- 
dance is by invitation. 

Scheduled session topics are: Radiologic 
physics; heavy ion effects on mammalian 
systems; space radiation hazards to man; 
molecular effects; evaluation of the com- 
bined effects of radiation and other stresses 
in space flight; and cellular effects. 
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BOOK REVIEWS 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return for the 
courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


ConcGENITAL Heart Disease: CORRELATION 
or PATHOLOGIC ANATOMY AND ANGIOCARDI- 
oGRAPHY. By Jesse E. Edwards, M.D., Di- 
rector of Laboratories, The Charles T. Miller 
Hospital, St. Paul, Minn.; Clinical Professor 
of Pathology, Medical School and Professor 
of Pathology, Graduate School, University of 
Minnesota, Minneapolis, Minn.; Lewis S. 
Carey, M.D., Director, Cardiovascular Diag- 
nostic Unit, Department of Radiology, St. 
Joseph's Hospital, St. Paul, Minn.; Clinical 
Assistant Professor, Department of Radiol- 
ogy, University of Minnesota Medical School 
Minneapolis, Minn.; Henry N. Neufeld, 
M.D., Chief, Heart Institute, Tel-Hashomer 

. Government Hospital, Israel; Formerly; Re- 
search Associate, The Charles T. Miller Hos- 
pital, St. Paul, Minn.; Honorary Fellow, 
University of Minnesota, Minneapolis, Minn. 
and Richard G. Lester, M.D., Chairman, 
Department of Radiology, Medical College 
of Virginia, Richmond, Va. In Two Volumes. 
Cloth. Pp. Volume I, pp. 1 to 396; Volume II, 
pp. 397 to 890, with many illustrations. Price, 
$45.00 the set. W. B. Saunders Company, 
West Washington Square, Philadelphia, Pa., 


1965. 


The preparation of a comprehensive reference 
work encompassing the variety of forms and de- 
tailed nature of congenital heart disease repre- 
sents a tremendous undertaking. The correla- 
tion of pathologic anatomy with plain roent- 
genographic and angiocardiographic findings 
provides additional challenge for the organiza- 
tion of the material. 

Radiologists, pathologists and surgeons, to 
mention just a few of the many physicians 
dealing with this diagnostic enigma, will praise 
the authors’ accomplishment and benefit from 
their labors. These volumes should aid in the 
integration of ideas formed by diverse groups 
who, together, strive to correctly diagnose and 
successfully manage congenital heart disease. 

Examination of the credentials of the four co- 
authors reassures all concerned that the most 
up-to-date material has been assembled. The 
authors’ own combined experience with the 
pathologic and radiologic aspects of congenital 


heart disease is reflected in their numerous 
contributions to the recent literature. 

The organization of the two-volume work 
centers around the introduction of a classifica- 
tion of congenital heart disease, based upon the 
roentgenographic appearance of the pulmonary 
vasculature and the presence or absence of 
cyanosis. Although primarily designed to aid 
the front guard physician who initially un- 
covers the abnormality, this system of classifica- 
tion should be acceptable to all specialists con- 
cerned. 

Each of the five general categories in the 
classification is composed of numerous indi- 
vidual and combined defects. The general 
groups are divided into two volumes and dis- 
cussed thoroughly. 

The basic defect or anomaly is T ee by 
a Section on general considerations. Following 
this, come Sections on pathologic anatomy and 
physiology, clinical findings, roentgenographic 
demonstrations, angiocardjographic procedures, 
and other interesting features or helpful diag- 
nostic examinations. 

Accompanying the discussion in each section 
are photographs of pathology specimens, re- 
productions of plain and special study roent- 
genograms, and diagrams if more detailed 
description is felt desirable. 

Presentation of the material is systematic 
and concise, covering each entity in a style that 
is easily comprehended. Occasional overlap of 
subject matter is encountered as certain 
anomalies appear under more than one general 
classification, depending upon the pathologic 
physiology involved. 

The illustrations of the pathology specimens 
are superb, as are the reproductions of the 
roentgenograms. Both occupy a prominent part 
in the educational opportunity provided by 
these volumes. 

The authors have achieved their goal of pro-: 
viding a comprehensive review of congenital 
heart disease based on the anatomy and physi- 
ology of the abnormality, as reflected in avail- 
able diagnostic procedures, with great author- 
ity and in a singularly skillful manner. 


Gene Mappocx, M.D. 
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DonrAND's ILLUSTRATED MEDICAL DICTION- 
ARY. Twenty-fourth Edition. Paper. Pp. 
1724. Price, $13.00, Deluxe Edition $17.00. 
W. B. Saunders Company, West Washington 
Square, Philadelphia, Pa., 1965. 


The American Illustrated Medical Dictionary 
by W. A. Newman Dorland consisted of 770 
pages when first published in 1goo. Since that 
year 23 new editions have appeared. The pres- 
ent 24th Edition consists of 1724 pages and 
contains more than 130,000 definitions—or 
20,000 more than the 23rd Edition which ap- 
peared in 1957. 

This enormous material has been assembled 
step by step throughout the years, and, in this 
new edition, it was scrupulously revised and 
verified by a distinguished Board of Editorial 
Consultants, each an authority in his field of 
special responsibility, aided by the invaluable 
help of 58 eminent contributors. 

Effort has been made to retain of the old what 
has become standard usage and to embrace of 
the new what appropriately can be built upon 
the old. Accordingly, many names, definitions 
and some illustrations have been deleted, but 
many more have been added or updated, and 
many existing illustrátions have been redrawn. 
This dichotomy of pürpose resulted in the most 
extensively changed edition in Dorland's long 
and illustrious history. | 

Among the most notable changes are: an 
especially thorough-going reorganization of the 
anatomical nomenclature, based on the Nomina 
Anatomica terminology; a complete updating of 
the drug names, with definitions of the generic 
names and listing of the proprietary names re- 
ferring to the generic names; a revision of all 
entries in microbiology, hematology, dermatol- 
ogy and dentistry, with the addition of the new 
Glossary of Prosthodontic Terms; a review of 
pertinent information in clinical medicine and 
of all historical information, with inclusion of 
the names of the winners of Nobel prizes in 
medicine and physiology; and other important 
items. 

Prominent among the Editorial Consultants 
was the recently deceased Dr. Otto Glasser, of 
the Cleveland Clinic Foundation, who for many 
years contributed information on the ever- 
expanding Language of Radiology. 

The AMERICAN JOURNAL or ROENTGENOL- 
ocv, Rapium THERAPY & NUCLEAR MEDICINE, 
as a result of a practice initiated in 1912, and 
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consistently followed since then, built in the 
domain of medical radiology a style which has 
become its characteristic feature. The final 
authority on the spelling and usage of medical 
terminology (with a few exceptions) in develop- 
ing this style was always Dorland’s Illustrated 
Medical Dictionary. It is a distinct pleasure, 
therefore, to welcome the publication of this 
latest, the 24th Edition. 


T. Leveuria, M.D. 


BOOKS RECEIVED : 


A TEXTBOOK or ELEMENTARY RADIOGRAPHY FOR 
STUDENTS AND TEcuNuiciANS, By Donald deForest 
Bauer, M.D., C.M., M.Sc., D.A.B.R., Associate 
Radiologist, Klamath Valley Hospital and Pres- 
byterian Intercommunity Hospital; Associate 
Professor of Medical X-Ray Technology, Oregon 
Technical Institute, Klamath Falls, Oregon; 
Radiologist at Modoc Medical Center, Alturas 
and Cedarville, Calif.; with a Foreword by Benja- 
min Goldberg, M.D., D.A.B.R. Cloth. Pp. 241, 
with a few figures. Price, $8.50. Charles C Thomas, 
Publisher, 301—327 East Lawrence Avenue, Spring- 
field, HL, 1965. 

Tae RoEeNTGEN Dracnosis or Trauma. By Herbert 
R. Zatzkin, M.D., F.A.C.R., Chairman, Depart- 
ment of Radiology, Meadowbrook Hospital, the 
Nassau County Public General Hospital, East 
Meadow, Long Island, N.Y.; Consultant Radiolo- 
gist, Community Hospital, Glen Cove, N.Y.; Con- 
sultant Radiologist, Hempstead General Hospital, 
Hempstead, N.Y.; Consultant Radiologist to the 
Office of the Medical Examiner, Nassau County, 
N.Y. Cloth. Pp. 448, with 591 illustrations. Price, 
$22.00. Year Book Medical Publishers, Inc., 35 E. 
Wacker Drive, Chicago, Ill., 1965. 

CHEMICAL PROTECTION AGAINST loNiziNG RADIA- 
TION. By Zénon M. Bacq, Professor at the Uni- 
versity of Liège, Belgium; Member, Académie 
Royale, Classe des Sciences; Member, Académie 
Royale de Médecine de Belgique; Foreign Mem- 
ber, Academy of Sciences U.S.S.R. With an In- 
troduction by Shields Warren, M.D. Cloth. Pp. 
328, with some illustrations. Price, $14.00. Ameri- 
can Lecture Series, No. 599. Charles C Thomas, 
Publisher, 301-327 East Lawrence Avenue, 
Springfield, Hl, 1965. 

Raproactiviry IN Man. Second Symposium. Whole 
Body Counting and Effects of Internal Gamma 
Ray-Emitting Radioisotopes. A Symposium spon- 
sored by Northwestern University Medical School 
and the American Medical Association. Edited by 
George R. Meneely, M.D., General Chairman; 
and Shirley Motter Linde, Symposium Coordi- 
nator. Cloth. Pp. 616, with many illustrations. 
Price, $24.50. Charles C Thomas, Publisher, 301— 
327 East Lawrence Avenue, Springfield, IH., 1965. 
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Livinc wirH CEREBRAL Parsv. A Study of School 
Leavers Suffering from Cerebral Palsy in Eastern 
Scotland. By T. T. S. Ingram, Stella Jameson, 
Jane Errington, and R. G. Mitchell. With a 
Foreword by Professor R. W. B. Ellis. Clinics in 
Developmental Medicine No. 14. Cloth. Pp. 106, 
with many illustrations. Price, $3.00. Published 
by The Spastics Society Medical Éducation and 
Information Unit in associaton with William 
Heinemann Medical Books Ltd., London, Eng- 
land, 1964. 

FRACTURE OF THE SHAFT OF THE TIBIA: 492 Con- 
SECUTIVE CasEs IN ADULTS. Importance of Soft 
Tissue Injury. By Per Edwards. Paper. Pp. 94, 
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with some illustrations. Acta Orthopaedica 
Scandinavica, Supplementum No. 76. Munks- 
gaard, Copenhagen, 1965. 

STABLE CALCIUM ISOTOPES AS TRACERS IN STUDIES 
or MiNEgzRAL Merazousm. By G. Duncan 
McPherson. Paper. Pp. 86, with some illustrations. 
Acta Orthopaedica Scandinavica, Supplementum 
No. 78. Munksgaard, Copenhagen, 1965. 

INFLUENCE or POSTMORTAL STORAGE ON TENSILE 
STRENGTH CHARACTERISTICS AND HISTOLOGY OF 
Rasait Licaments, By A. Viidik, L. Sandqvist, 
and M. Magi. Paper. Pp. 38, with some illustra- 
tions. Acta Orthopaedica Scandinavica, Supple- 
mentum 79. Munksgaard, Copenhagen, 1965. 
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SOCIETY PROCEEDINGS 





MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES or AMERICA 


American RogwrGEN Ray SocizTY 
Secretary, Dr. C. Allen Mayo Clini 
Minn. ual meeting: Washington 
Washington, D. C., Sept. 28-Oct. 1, 1965. 

CAN RADIUM SOCIETY 
Secretary, Dr. John L. Pool, 444 East 68th Street, 
New York, N. Y. 10021. Annual meeting: Camelback 
Inn, Phoenix, Ariz., April 13-16, 1966 (Golden An- 
niversary). 

RaprotoaicaL Socrery or NORTH AMERICA 
Secretary-Treasurer, Dr. Maurice Doyle Frazer, 1744 
South fifi St, Lincoln, Neb. Annual meeting: 
Palmer House, Chicago, Ill., Nov. 28-Dec. 3, 1965. 

AMERICAN CorLEoE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chi 6, Il. Annual meeting: Drake Hotel, 
Chicago, UL, Feb. 1-5, 1966. 

SECTION ON RADIOLOGY, American MEDICAL ÁSSOCIATION 
Secretary, Dr. Clyde A. Stevenson, Sacred Heart Hospi- 
tal, West 101 Fight Ave., Spokane 4, Wash. Annual 
meeting: Chicago, Ill., June 26-30, 1966. 

AMERICAN Boarn or RADIOLOGY 
Secretary, Dr. H. Dabney Kerr. Co ondence should 
be directed to Kahler Hotel Building, Kochester, Minn. 

The Fall 1967 examination will be held at the Statler 
Hilton Hotel, Dallas, Texas, December 5-10, inclusive. 
Beginning with this examination, all candidates for 
certification in Diagnostic Roentgenology will be ex- 
amined in the Diagnostic aspects of Nuclear Medicine. 

The Spring 1966 examination will be held at the Ter- 
race Hilton Hotel, Cincinnati, Ohio, June 6-10, inclusive. 
The deadline for filing applications for this examination 
is December 31, 1965. 

The Fall 1966 examination will be held at the Wash- 


Rochester, 
iiton Hotel, 


ington Hilton Hotel, Washington, D.C., December 5-9 
Lr udis The deadline for filing applications is June 30, 
1966. 


AMERICAN ÁssOCIATION OF Puvsicisrs iN MEDICINE 
ME aA Leonard Stanton, Hahnemann Medical College, 
230 N. Broad St., Philadelphia, Pa. 19102. Annual meet- 
ing to be announced. 

American CLUB or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. J. A. del Regato, Penrose Cancer Hospital, 
Colorado Springs, Colo. 

ELEVENTH INTERNATIONAL Concress or RADIOLOGY 
Secretary-General, Professor Dr. Med. Arduino Ratt, via 
Moscova, 44-1, Milan, Italy. Address inquiries to Profes- 

Dr Med. uigi Turano, President-Elect, Istituto di 
Radiologia, Università di Roma, Rome, Italy. Meeting: 

- September 22-28, 1965. 

NiwTH Drrer-American Conoress or RAprioLooY 
Counselor for the United States, Dr. Philip J. Hodes, 

efferson Medical Coliere Hospital, 11th and Walnut 
treets, Philadelphia 7, Pennsylvania. 
Meeting: Montevideo, Uruguay, 1967. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. Walter Brower, Birmingham, Ala. Meets 
time and place of Alabama State Medical Association. 

American Nucrear SOCIETY 
Treasurer, Raymond Maxson, 86 E. Randolph St, 

icago, Ill. Annual meeting to be announced. 

sr NA eL nun Qus - 

ecretary-Areasurer, . rge tner, 3435 . 

, Phoenix, Ariz. Two regular meeti a year. 

Annual meeting at time and place of State Medical Asso- 
ciation and interim meeting six months later. 


ARKANSAS CHAPTER OF AMERICAN COLLEGE OF RADIOLOGY 
Secretary-Treasurer, Dr. James R. Morrison, 550 S. 
University, Little Rock, Ark. 72205. 

ARKANSAS IOLOGICAL SOCIETY 
Secretary, Dr. Charles W, Anderson, 11083 Poplar, Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

ASSOCIATION OF UNIVERSITY IOLOGISTS 
Secretary-Treasurer, Dr. Morton M. Kligerman, Dept. 
of Radiology, Yale University Medical School, New 
Haven, Conn. Annual meeting: University of Arkansas, 
Little Rock, Ark., May 13-14, 1966. 

ÀTLANTA RADIOLOGICAL Sour 
Secretary, Dr. Donald R. Rooney, Burnt Hickory Road, 
Marietta, Ga, Meets monthly except during three sum- 
mer months, on third Tuesday, at the Academy of Medi- 
cine, Adanta, Ga., at 8:00 P.M. 

BAVARIAN-AMERICAN RADIOLOGIC SOCIETY 


Secretary, Dr. Roy R. Deffebach, Major, MC, Radiol 
Service, 5th General Hospital, 154, New York, N. 
Meets quarterly. 


BLocgLEeY RADIOLOGICAL SOCIETY 
Secretary, Dr. Bernard J. Ostrum, 2412 North sand St., 
Philadeiphia, Pa. 

BLUEGRASS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Arthur Lieber, University of 
R University Hospital, Lexington, Kentucky. 
Meets quarterly. 

Brooxiyn RADIOLOGICAL SOCIETY 
Secretary, Dr. Edward Feely, St. Johns Episcopal Hos- 

ital, 480 Herkimer St., Brooklyn, N. Y. Meets frst 
ursday of each month, October through June. 

BurraLo RADIOLOGICAL SOCIETY 
Secretary. Dr. Richard Munschauer, 130 H Ave., 
Buffalo, N.Y. 14222. Meets second Monday evening each 
month, October to May inclusive. 

CALIFORNIA RADIOLOGICAL SOCIRTY 
Secretary, Dr. L. Henry Garland, Suite 1739, 450 Sutter 
St, San Francisco, Calif. Meets annually during meeting 
of California Medical Association. 

CATAWBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr, Emmett R. White, P. O. Box 303, Ruther- 
ford College, N. C. Meets every Tuesday, Dept. of 
Radiology, Valdese General Hosp., Valdese, N. C. at 
12100 P.M. 

CENTRAL New Yorx RaAnroLooicAL SoorerY 
hat cat T RT, Dr. Edward W. Carsky, Crouse- 
Irving opie, 820 S. Crouse Ave., Syracuse, N. Y. 
Meets first Monday each month, October through May. 

CENTRAL Ou10 RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Harold W. Long, 81 S. Fifth St., 
Columbus 15, Ohio. Meets third Thursday in October, 
and second Thursday in November, January, March 
and May at Fort Hayes Hotel, Columbus, Ohio. 

CENTRAL SOCIETY or NUCLEAR MEDICINE 
Secretary, Dr. Robert S. Landauer, Radiation Center 
Bldg., 1903 West Harrison St., Chicago 12, Ill. 

CatcaGo ROENTOEN SOCIETY 
Secretary-Treasurer, Dr. Robert D. Moseley, Jr., Dept. 
of Radiology, Univ. of Chicago, 950 E. sgth $c, Chicago 
37, Hl. Meets second Thursday of each month, October 
to April except December at the Pick-Congress Hotel at 
8:00 P.M, 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James Christie, 10515 Carnegie 
Avenue, Cleveland, Ohio. Meetings at 7:00 p.m. on fourth 
Monday of October, November, January, February, 
March and April. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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CoronApo RADIOLOGICAL SOCIETY 
SL hain tr David J. Stephenson, 8300 West 38th Ave., 
Wheat Ridge, Colo. Meets third Friday of each month 
at Denver Athletic Club from September through Mav. 
VIDE du ee Society — 
ecret, f am W. thall, Jr., I aple St, 
Springfield, Mass. Meets in April and o 
Datias-Fort Wort RADIOLOGICAL SOCIETY 
Secretary, Dr. R. E. Collier, 3500 Gaston Ave., Dallas, 
Tex. Meets monthly, third Monday, at Southwest Inter- 
national Airport at 6:30 P.M. 
Dzrzorr RogwTGEN Ray ann Rapium SOCIETY 
Secretary, Dr. Robert L. Willis, Harper Hospital, Detroit 
1, Mich. Meets monthly, first Thursday, October through 
May, at David Whitney House, 1010 Ántietam, at 6:30 


P.M. 

pix er 
Secretary, Dr. iam G. Faraghan, 450 30th St., Oak. 
land 9, Calif. Meets first Thursday each month at 
University Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. C. H, Kimball, 2200 Harris Circle, Cleve- 
land, Tenn. Meets in January and September. 

Eastern RADIOLOGICAL SOCIETY 
Secretary, Dr. James F. Martin, North Carolinas Baptist 
Hospital, Winston-Salem, N. C. 

FLorma RADIOLOGICAL SOCIETY 
Secretary, Dr. Andre S. Capi, 3471 N. Federal Highway, 
Fort Lauderdale, Fla. Meets twice annually, in the spring 
with the annual State Society Meeting and in the fall. 

FLorma West Coast RADIOLOGICAL SOCIETY 
ee Dr. Garth R, Drewry, Tampa 
Gen Hospital, Tampa 6, Fla. Meets in January, 
April, July and October. 

GzonGrA RADIOLOGICAL SOCIETY 
Secretary, Dr. Y. R. Berger, 1010 Prince Ave., Athens, Ga. 
Meets in spring and fall with Annual State Society 
Meeting. 

GREATER Mirası RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Oliver P. Winslow, Jr., Baptist 
Hospital of Miami, Inc., 8900 S. W, 88th St., Miami 56, 
Fla. Meets monthly, third Wednesday at 8:00 P.M. at 
Jackson Memorial Hospital, Miami, Fla. 

GREATER Sr, Louis Socrery or RADIOLOGISTS 
Secretary-Treasurer, Dr. Mark D. Eagleton, 950 Francis 
Place, St. Louis, Mo. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Van Velzer, Texas Medical Center 
Library, Jesse H. Jones Library Bldg., Houston 25, 
Tex. Meets fourth Monday ef each month, except June, 
July, August and December, at the Doctors’ Club, 
8:00 P.M., Houston, Tex. 

IpaHo State RADIOLOGICAL SOCIETY 
Secretary, Dr. George H. Harris, Bannock Memorial Hos- 
pital, Pocatello, Idaho. Meets in the spring and fall. 

gos dg gina yu Carle Hospital Clini 

ecretary, Dr. rge A. er, Carle Hospit nic, 
Urbana, ill. Meets in the spring and fall. 

INDIANA RoENTGEN SOCIETY, Inc. 

Secretary, Dr. Richard A. Silver, 1815 N. Capitol Avenue, 
Indianapolis, Ind. Meets first Sunday in May and during 
fall meeting of Indiana State Medical Association. 

Iowa RapioLocicarL SocixTY 
Secretary, Dr. L. L. Maher, 1419 Woodland Ave., Des 
Moines, Iowa. Luncheon and business meeting during 
annual session of Iowa State Medical Society. The scen- 
tific section is held in the autumn. 

Kansas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert C. Lawson, 310 Medical 
Arts Bidg., 10th and Home, Topeka, Kan. Meets in 
spring with State Medical Society and in winter on call. 

KENTUCKY CHAPTER, ÁMERICAN COLLEGE or RADIOLOGY 


Secretary- Treasurer, Dr. Robert H. Greenlaw, Dept. of 


Radiology, Univ. of Kentucky Med. Ctr., Lexington, Ky. 
Meetings will be semiannually. 

KENTUCKY RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joan R. Hale, 402 Heyburn 


Society Proceedings 


SEPTEMBER, 1965 


Building, Louisville, Ky. Meets monthly on second 
Friday at Sheraton Hotel, Louisville, Ky. — ^ 

Kines Couwry RADIOLOGICAL SOCIETY 
Secretary, Dr. Stanley Dannenberg, 1917 Bedford Ave., 
Brooklyn 254 N. Y. Meets Ki unty Med. Soc. 
Bldg. monthly on fourth Thursday, October to May, 
8:45 P.M. 

KNoxviLuk RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Center and Hospital. 

Lona Isutanpd RADIOLOGICAL SOCIETY 
Secretary, Dr. P R. Mandel, Nassau Hospital, 
Mineola, L. T., N. Y. Meets second Tuesday of the month 
in February, April, June, October and December. 

Los ANGELES IOLOQICAL SOCIETY 
Secretary, Dr. Austin R. Wilson, 540 N. Central Ave. 
Glendale, Calif. 91203. Meets second Wednesday of 
month in November, anuary, April and June at Los 
Angeles County Medical Association Building, Los 
Angeles, Calif. 

Mains RADIOLOGICAL Society 
Secretary, Dr. J. T. Chen, 7 Cherry Hill Terrace, Water- 
ville, Me. Meets in June, September, December and 


MARYLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Henry Startzman, Medical Arts Building, 
Baltimore, Md. 

Mespnis RogNTOEN Society 
Secretary-Treasurer, Dr. Vernon I. Smith, Jr., Suite 203, 
1085 Madison Ave., Memphis, Tenn. 38104. Meets first 
Monday of each month at John Gaston Hospital. 

Miami VaLtey RaDiotrogicAL SocrETY 
Secretary, Dr. William D. Roberts, 2197 Los Arrow Dr., 
Dayton 9, Ohio. Meets second Friday of fall and winter 
mon 

Mip-Hupson RADIOLOGICAL Sogrkry 
Secretary- Treasurer, Dr. Alexander W. Friedman, Mid. 
Hudson Medical Group, Fishkill N. Y. Meets 7:00 P.M., 
first Wednesday of each month September to May. 

MirvwavkEE Roentoen Ray SociETY 
Secretary-Treasurer, Dr. Donald P. Babbitt, 1700 W. 
Wisconsin Ave., Milwaukee, Wis. 63233, Meets monthly 
a o Monday, October through May, at University 

ub. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Peterson, St. Paul, 
Minn. Meets twice annually, fall and winter. 

Miussissippr RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Dan T. Keel, I» £04. Chippewa 
St, Brookhaven, Miss. Meets third Thursday of each 
month at the pad e Jackson, at 6:00 P.M. 

Missour! RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. M. Shoss, Cape Girardeau, Mo. 

Montana RADIOLOGICAL SOCIETY 
Secretary, Dr. Clark Grimm, Great Falls, Montana. 
Meets at least once a year. 

NEBRASKA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard Bunting, The Radiologic Center, 
Nebraska Methodist Hospital, Omaha 31, Neb. Meets 
third Wednesday of each month at 6 p.m. in Omaha or 
Lincoln. 

Nevapa RADIOLOGICAL SOCIETY 
Secretary, Dr. Wiliam G. Arbonies, Department ot 
Radiology, St. Mary’s Hospital, Reno, Nev. 

New Encianp RogWNTGEN Ray Sociery 
Secretary, Dr. Jack R. ins Zero Emerson Place, 
Boston, Mass. 02114. Meets third Friday of each month, 
October through April, at The Longwood Towers, 20 
Chapel Street, Brookline, Mass., at 4:30 P.M. 

New PSHIRE RoEkNTGEN Ray SOCIETY 
Secretary, Dr. Paul Y. ian, 1470 Elm St., Man- 
chester, N. H. Meets four to six times yearly. 

New eae ota ae Or NAE A x 
Secretary-Treasurer, Dr. Justin J. n, Department 
of Radiology Berle County-Indian Hospital: 
Albuquerque, New Mexico. 
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New Mexico Socizty or RADIOLOGISTS 
Secretary, Dr. William G. McPheron, Hobbs, New 
Mexico. Four meetings annually, three held in Albuquer- 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 

New Yorx ROENTGEN SOCIETY - 
Secretary, Dr. Harry Z. Mellins. Meets monthly on third 
Monday at the New York Academy of Medicine at 4:30 
P.M, 

Norta CanoLINA RADIOLOGICAL SocizTY 


Secretary, Dr. E, H. Schultz, North Carolina Memorial 
Hospital, Chapel Hill, N. C. Meets in the spring and fall 
each year 


Norts Daxora RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert J. Olson ae 8th Ave., Williston, 
N. D. Meets at time of State ical Association meet- 
ing. Other meetings arranged on call of the President. 

NozTH FLozipA RapioLocican SOCIETY 
Secretary, Dr. Charles H. Newell, 800 Miami Road, 

acksonville 7, Fla. Meets quarterly in March, June, 
tember and December. 

NORTHEASTERN New Yorx RADIOLOGICAL Society 
Secretary, Dr. Anthony J. Tabacco, 621 Central Ave., 
Albany 6, N. Y. Meets in Albany area on second Wednes- 
day of October, November, March and April. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. is Turner, 1215-28th St., 
Sacramento, Calif. Meets fourth Monday of Sept., Nov., 
Jan., March and May at the Sutter Club in Sacramento. 

Meier, Dr. Vito], Zapa Mercy Hospital D 

ecretary, Dr. Vito J]. Zupa, Mercy Hospi epartment 
of Radiol , Toledo, Ohio. 

Ono STATE IOLOGICAL SOCIETY 
Secretary, Dr. Mortimer Lubert, Cleveland, Ohio. An- 
nual meeting: Toledo, Ohio, May 13-15, 1966. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert Sukman, 1200 N. Walker, Okla- 
homa City, Okla. Meets‘in January, May and October. 

OnANGE County RApi10LÓGicAL Socirry 
Secretary-Treasurer, Dr. Herbert H. Benson, 100 East 
Valenda-Mesa Dr., Fullerton, Calif. Meets fourth 
Tuesday of every month in Grange County Medical 
Association Building. 

Orgecon RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd., Beaverton, Ore. 97005. Meets on second 
Wednesday of month, October ugh April, at the 
University Club, Portland, Ore. 

OnLEANs Parisa RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets second Tuesday of each month. 

Paciyic Noxrtuwsst RADIOLOGICAL ETY 
Secretary-Treasurer, Dr. Willis Taylor, 1118 9th Ave., 
Seattle, Washington. Annual meeting to be announced. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. T. Frederick Weiland, Jr., 619 Ridgeway 
Ave., Grove City, Pa. Annual meeting: Hotel Hershey, 
May 12-14, 1 966. 

PHILADELPHIA RozNTGEN Ray Society 
Secretary, Dr. C. Jules Rominger, Misericordia Hospital, 
54th St, and Cedar Ave., Philadelphia, Pa. 19143. Meets 
first Thursday of each month at 5$ P.«., from October to 
May in Thompson Hall, College of Physicians. 

PITTSBURGH RoENTGEN SOCIETY 
Secretary, Dr. Robert N. Berk, 3305 Fifth Ave., Pitts- 
burgh 13, Pa. Meets second Wednesday of month, Octo- 
ber through June at Park Schenely Restaurant, 

RADIOLOGICAL SOCIETY OF CONNECTICUT 
Secretary-Treasurer, Dr. Orlando F. Gabriele, 1450 
Chapel St., New Haven 11, Conn, Meetings are held 
bimonthly. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary, Dr. Harold N. Margolin, 6159 Tulane Road, 
Cincinnati, Ohio. Meets first Monday of each month at 
Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY or GREATER Kansas Crrv 
Secretary, Dr. J. Stewart Whitmore, 1010 Rialto Bldg., 
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Kansas City, Mo. Meets last Friday of each month. 

RapioLociCAL Society or Hawan 
Secretary, Dr. Russell E. Graf, P.O, Box 294, USA Tripler 
General Hospital, Honolulu, Hawaii. Meets third Mon- 
day of each month at 7:30 PM. 

"Renier, D "Arthur B. Smith, Boo Argyle Bld 

, Dr. ur B. Smith, 800 e Bldg., Kansas 
City, Mo. Meets third Thursday of each month. 

RanrorocicAL Society or Lovistana 
Secretary, Dr. Andrew F. Giesen, Ochsner Clinic, New 
Orleans 15, La. Meets annually during Louisiana State 
Medical Society meeting. 

RaproLoericat Socigrv oy New Jersey 
Secretary, Dr. E. Arthur Kratzman, 912 Prospect Ave., 
Plainfield N. J. Meets in Atlantic City at time of State 
Medical Society meeting and in October or November 
in Newark, N. J. 

RapioLogicaL Society or Rgopzg IsLAND 
Secretary Treasurer, Dr. Harvey B. Lesselbaum, Miriam 
Hospital, Providence, R. I. i 

RADIOLOGICAL SOCIETY oF THE STATE or New Yorn 
RY -Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Kochester 18, N. Y. 

RaAproLoatcAL SocrgrY oy Sourn DAKOTA 
Secretary Treasurer, Dr. Donald J. Peik, 303 S. Minne- 
sotà Ave., Sioux Falls, S. D. ; 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Spat ik ahi Dr. Gerald M. McDonnel, U.C.L.A. 
Medical Center for Health Sciences, Los les, Calif. 
90024. Meets three times a year, usually October, Febru- 
ary, and May, 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F, Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

Dp ims pui E Heil] stg at 

ecretary, Dr. W. FE. ilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each sone at 
various itals. 

RocuzsrER RoxwToEN Ray Socrery, Rocuesrer, N. Y. 
Secretary, Dr. Irving B. Joffe, Rochester General Hos- 
pital, 1425 Portland Ave., Rochester 21, N. Y. Meets at 
8:15 F.M. on the last Monday of each month, September 
through May, at Strong Memorial Hospital. 

Rocxy Mountam RADIOLOGIOAL SOCIETY 
Secretary, Dr. John H. Freed, 4200 East Ninth Ave., Den- 
ver 20, Colo. Annual meeting to be announced. 

San ÁNTONIO-MiLrrAny RADIOLOGICAL SOCIETY 
Secretary, Dr. Hugho F. Elmendorf, Jr., 30 Medical Arts 
Bidg., San Antonio 5, Tex. Meets aie Wednesday 
each month in Fort Sam Houston Officer's Club at 6:30 
P.M. 

San Dreco RADIOLOGICAL SOCIETY 


DM ease au^ Charles P. Hyslop, 7901 Frost St., 
San Diego 22, Calif. Meets first Wednesday of each 
month at the University Club. 


SAN Francisco RADIOLOGICAL SOCIETY 
Secretary, Dr. Malcolm Jones, University of California 
Hospital, San Francisco 22, Calif. Meets quarterly at the 
San Francisco Medical Society, 250 Masonic Ave., San 
Francisco 18, Calif. 

SECTION ON RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif, 

SECTION ON RaproLocy, Mepicar Sociery oy THE Dis- 
TRICT oF COLUMBIA 
Secretary-Treasurer, Dr. George T. Hennessey, Washing- 
ton, D. C. Meets at Medical Society Library, third 
Wednesday of January, March, May and October at 
8:00 P.M, 

SECTION ON RapioLocy, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Andrew F. Giesen, Jr., White-Wilson 
Clinic, Fort Walton Beach, Fla. Annual meeting: 
Houston, Texas,Nov 1-4, 1966. 

Szcriow ow Rapio.ocy, TEXAS ee ASSOCIATION 
Mou Dr. e n Crawford, i preci Ap 

) umont, lex. Meets annually wi e 
Medical Association. ý m 
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SHREVEPORT RADIOLOGICAL CLUB 
Secretary, W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Society ror Pepiarric RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children's Hospital, Los 
Angeles 27, Calif. Annual meeting: Washington Hilton 
Hotel, Washington, D.C, September 27, 1965. 

SociBrY oy NucLEAR MEDICINE 
Secretary, Mr, C. Craig Harris, Oak Ridge National 
Laboratories, Oak Ridge, Tenn. Administrator, Mr. 
Samuel N, Turiel, 43o N. Michigan Ave., Chicago 11, Ill. 
Annual meeting to be announced. 

Sovru Bay RADIOLOGICAL SOCIETY 
1 Northern Section: Dr. John H. Callaghan, 
2900 pple Ave., Redwood City, Calif.; Southern Sec- 
tion: Dr. Carleton J. uos 2015 Clarman Way, San 
Jose, Calif. Meets second Wednesday of each month. 

xd sis oe Dod Ur SOCIETY wee g 

ecretary, Dr. rge W. Brunson, 1 t. 

Columbia, S. C. Annual meeting (primarily biases 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sours Daxora RADIOLOGICAL SOCIETY 
Secretary, Dr. To , Peik, 1417 S. Minnesota Ave. 
Sioux Falls, S. Dak. Meets in spring with State Medical 
Society e in fall. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 4097, Mobile, Ala. Annual meeting: 
Grand Hotel, Point Clear, Ala., Jan. 28-30, 1966. 

d AM. MC, singed Chelsea, El P 

se ohn M, uire, 904 : aso, 

Tex. Meets last Monday of each month at 6:30 Pow. in 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. E. K. Carter, Holston Valley 
Community Hosp., Kingsport, Tenn. Meets annually at 
the time and place of the Tennessee State Medical Asso- 
ciation meeting. 

Texas RADIOLOGICAL SOCIETY 
Secretary, Dr. Herman C. Sehested, 815 Medical Arts 
Bldg, Fort Worth 2, Tex. Annual meeting: Driscoll 
Hotel, Corpus Christi, Jan. 28-29, 1966. 

Tar STATE RADIOLOGICAL SOCIETY 


Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
ital, Henderson, Ky. Meets third Wednesday of Oct., 
an., March and May, 8:00 PM, Elks Club in Evans- 

ville, Ind. 


Unrverstry or MICHIGAN DEPARTMENT oF ROENTGEN. 
OLOGY Starr MEETING 
Meets each Monday evening from September to June, at 
7:00 P.M. at University Hospital, Ann Arbor, Mich. 
Upper PENINSULA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 
Uran State RapioLoctcAL Soctery 
Secretary, Dr. Carlisle C. Smith, Salt Lake General Hos- 
ital, 7033 S. State St., Salt Lake City, Utah. Meets 
fourth ednesday in January, March, May, September 
and November at Holy Cross Hospital. 
Vermont RADIOLOGICAL SOCIETY 
METH Dr. John R. Williams, 160 Allen St., Rutland, 
t. 


VIRGINIA RADIOLOGICAL SOCIETY 
Secretary, Dr. John M. Ratliff, Mary Immaculate Hos- 
pital, Newport News, Va. 

WasHInGTon State RADIOLOGICAL SOCIETY 
Secre Dr. Owen Marten, 930 Terry Avenue Seattle, 
Wash. Meets quarterly. 

Wesr VIRGINIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Kari J. Mr The Myers Clinic-Broad. 
dus Hospital, Philippi, W. Va. Meets concurrently with 
Annual Meeting of West Virginia State Medical Society; 

. other meetings by program committee. 


s 
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WezsrcHEsTER RADIOLOGICAL SOCIETY 
Secretary, Dr. Peter P. Brancucci, Westchester Academ 
of Medicine, Section on Radiology, P N. X. 
Meets on third Tuesday of January and October and on 
two other dates. 

Wisconsin RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles Benkendorf, 408 St. Francis St, 
Green Bay, Wis. Meets twice a year, May and September. 


Cura, Mexico, Pusrtro Rico AND CENTRAL AMERICA 


Asociaci6n DE RapióLoGos DE (CENTRO AMERICA Y 
PanamMA. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá. 
Secretary-General, Dr. Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually in a rotatng manner in the six countries. 

SocrEDAD DE RADi1OLOGÍA DE ÉL SALVADOR 
Secretary, Dr. Rafael Vaga Gómez. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9%, Calle A 0-05, Zona 1, 
Guatemala, 

SOCIEDAD DE RADIOLOGÍA v FisiorTERAPÍA CUBANA 
Secretary, Dr. Miguel A. García Plasencia, Hospital 
Curie, 29 y F, Vedado, Habana, Cuba. Meets monthly at 
Curie Hospital. 

SOCIEDAD COSTARRICENSE DE RADIOLOGIA 
Secretary, Dr. James Fernández Carballo, Apartado yur 
San José, Costa Rica. 

SocrepaD Mexicana DE Ranrorocfa, A.C. 

Calle del Oro No. 15, México 7, D. F. 
Secretary General, Dr. E. Alvarez Hernández. 
Mects first Monday of each month. 

AsocrACIÓN PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite £04, Professional 
Bidg., Santurce, Puerto Rico. 

SocrgbAD RaDioLÓgiCA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SOCIEDAD IoLÓGICA DE PuEnTO Rico - 

Secretary, Dr. Jorge Carreras Girard, Suite 504, Profes- 
sional Bldg., Santurce, Puerto Rico. Meets second Thurs- 
day of each month at 8:00 r.m. at the Puerto Rico Medi- 
cal Association Bldg. in San Juan. 


Barrisu COMMONWEALTH OF NATIONS 


ja resin Sr Robles, o THE a al OF 
ecretary, Dr. otre-Dame Hospi 
Sherbrooke St., East, Montreal, Que., Canada. 


UEBEG 
1560 


eets 
four times a year. 
Bzrrsu Ixstrrurg or RaproLoGY 
Honorary Secretary, Dr. R. D. Hoare, 32 Welbeck St., 


London, W. 1, England. Meets monthly from October 
until May. 

CANADIAN Assocrarion oF Puvsicisrs, DivisioN or 
MEDICAL AND BroroarcArL Puvstos, 
Honorary Secretary-Treasurer, Paul M. Pfalzner, Dept. of 
Therapeutic Radiology, University of Western Ontario, 
London, Ont., Canada. Annual meeting to be announced. 

oe = PT Ma x UE B 

ecretary, Dr. J. T. Mason, 540 er .» Edmonton, 

Alberta, Canada. Meets second Tuesday of each month, 
October to May. 

apse D UE Dr pus TM 

onorary Secretary, Dr. J. N. Pattinson, 47 's Inn 

Fields, London, W.C.2, England. Annual meeting 
to be announ 

FacuLTY or RApioLoo:sTs, RovAL COLLROR or SURGEONS 
IN IRELAND 
Registrar, Dr. H. O'Flanagan, F.R.C.P.1., D.P.H., 123 
St. Stephens Green, Dublin 2, Ireland. 

Secrion or RaprorLoov or THE RovAL Socigry or MEDI- 
cove (ConFingep to MxpicAL MEMBERS) 
Meets third Friday each month at 4345 P.M, at the Royal 
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Pd of Medicine, 1 Wimpole St., London, W. 1, Eng- 


CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. D. J. Sieniewicz, 4ss0- 
ciate Honorary Secretary-Treasurer, Dr. Maurice Dufresne, 
1555 Summerhill Ave., Montreal 25, Que, Canada. 
Annual meeting to be announced. 

MoxsrzEAL RADIOLOGICAL Stupy CLuB 
Seeretary, Dr. Leonard Rosenthall, Montreal General 
Hospital, Montreal, Que., Canada. Meets first Tuesday 
evening, October to April. 

SECTION oF RaproLocy, CANADIAN MEDICAL ÁSSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SociÉTÉ CANADIENNE-FRANGCAISE DE RADIOLOGIE 
Seer General, Dr. Jacques Lespérance, 1656 Sher- 
brooke East, Montreal, Que., Canada. Meets every third 
Tuesday from October to April. Annual meeting: Mon- 
treal, Que., Canada, Dec. 8-11, 1965. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp. 
Toronto 12, Ont, Canada. Meets second Monday of 
each month, September through May. 

ee a Semana dE E CA UNT 

onorary Secretary, Lr. . Booth, c/o Dritis 

Agency, 135 Macquarie St., Sydney, N.S.W., Australia. 


SouTH ÁMERICA 


AsociACIÓN ARGENTINA DE RAproLocíA 
Secretary, Dr. Lidio G. Mosca, Avda. Gral. Paz 151, 
Córdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor A. Afíafios, Instituto de Radiologia, 
Santa Pe 100, Rosario, Argentina. Meets monthly on 
second ae fourth Fridays at 7:00 Px. in the Hospital 
Nacional de Centenario, Santa Fe 1300, Rosario. 

Corfoero BRASILEIRO DR RADIOLOGIA 
Secretary-General, Dr. Tede Eston de Eston, Caixa Postal 
5984, São Paulo, Brazil: . 

SOCIEDAD ARGENTINA DP RADIOLOGIA 
Secretary, Dr. Armand B. de Onaindia, Santa Fe 1171, 
Buenos Aires. Meetings are held monthly. 

SocrgeDAD BortrvANA DE RanproLoocfa 
Secretary, Dr. ! sel Prada Méndez, Casilla 1596, La 
Paz, Bolivia- Meets monthly. General assembly once 
every two years, 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Nicola Caminhe, Av. Mem. de Sa, Rio de 

aneiro, Brazil. General Assem İy meets every two years 
in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, São Paulo, Brazil, Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SOCIEDAD CHILENA DE RaproLocfa 
Secretary, Dr. J. P. Velasco, Avenida Santa Maria 
0410, Santiago, Chile. Meets fourth Friday of each 
mon 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secrelary, Dr. Armando Uribe, Hospital Miltar Central, 
Apartado aéreo No. 5804, Bogotá, Colombia. Meets last 
Thursda of each month. 

SOCIEDAD Seb en DE RapioLooíA v FisiorErapfa 
Secretary, Dr. Luis Blum, P.O, Bax 3712, Guayaquil, 
Ecuador. 

SOCIEDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Miguel González Addone, 15 de Agosto 
322, Asunción, P ay. 

SOCIEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Vicente Ubillus, Apartado 2306, Lima, 
Peru. Meets monthly except duri January, February 
and March, at Asociación Médica Peruana “Daniel A. 
Carrión,” Villalta 218, Lima. 

SOCIEDAD DE RADIOLOGICA DEL ATLANTICO 


Se , Dr. Raul Fernandez, Calle 40 $41-1 10, Baran- 
quills, Colombia. Society meets monthly at the Instituto 
e Radiologia. 
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Soctzepap pe RaproLoofa, CaNwcEROLOGÍA y Fisica 
MábicA DEL Uruavay 
Secretary-General, Dr. Ernesto H. Cibils, Av. Agraciada 
1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE IOLOGIA DE PERNAMBUCO 
Secretary, Dr. Manoel ee de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE RoENTGENOLOGIA Y MEDICINA NUCLEAR DE 
LA Provincia DE CÓRDOBA 
Secretary General, Dr. Carlos A. Oulton, Santa Rosa 447, 
Córdoba, Argentina. 

SOCIEDAD VENEZOLANA DE RADIOLOGÍA 
Secretary-General, Dr. Luis F. Muro, Apartado No. 9362 
Seca pa Venezuela. Meets monthly third 
Friday at Colegio Médico del Distrito Federal, Caracas. 


CONTINENTAL Europe 


ÖSTERREICHISCHE RÓNTOEN-GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets second Tuesday of each month in 

eine Poliklinik. Annual meeting to be announced. 

PIRE EE DE pocas TEM 

eneral Secretary, Prof. Simon Masy, Louvain, Belgium. 
Meets in February, March, May, june, September, 
October, November and December. 

Sociéré EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Permanent Secretary, Dr. Jaques Sauvegrain, Hépital des 
Enfants-Malades, 149, rue de Sévres, Paris 15e, France. 
General Secretary, Dr. Ole Eklöf, P.O. Box, Stockholm 6o, 
Sweden. Annual meeting to be announced. 

SocrÉTÉ FRANÇAISE D'ErgcTRORADIOLOGIE MÉDICALE, 
and its branches: Société pu Sup-Ovgsr, pv LITTORAL 
MÉDITERRANÉEN, DU CENTRE ET DU ‘Lyonnais, DU 
NORD, DE L'Ouzsr, DE L'EST, ET D’ALGER ET D’AFRIQUE 
DU Norp. Central Society meets third Monday of each 
month, a during July, August and September, rue 
de Seine 12, Paris, France. 

Secretary-General, Dr. Ch. Proux, 9 rue Daru, Paris 8°, 
France. 
ČESKOSLOVENSKÁ SPOLEČNOST PRO ROENTGENOLOGH A 
IOLOQII 
Secretary, Dr. Robert Poch, Praha 12, Srobárova «o, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

DrurscHuE RÓNTGENGESELLSCHAFT 
Secretary, Professor Dr. med. H. Lossen, Universitats. 
Róntgeninstitut, nbeckstr. 1, Mainz, Germany. 

SOCIETÀ [TALIANA DI RADIOLOGIA MEDICA E DI MEDICINA 


p Dr. E Co 
ecretary, Dr. Ettore Conte, Ospedale Mauriziano 
Torino, Italy. Meets annually. in l 
NEDERLANDSE VERENIGING voor RADIOLOGIE 
Secretary, Dr. H. F. O. Stricker, Schalklaar, Netherlands. 
SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a 
m association called the Northern Association for 
edical Radiology, meeting every second year in the 
different countries belonging to the iation. 
Socrepap EsprANoLA pe RapioLocfA v ErkcrzgoLoofA 
M£picAs v MEDICINA NUCLEAR 


Secretary, Dr. D. Aureo Gutierrez Churruca, Esparteros, 
No. 9, Madrid, S Meets monthly in Madrid. 
ScHWEIZERISCHE GESELLSCHAFT FUR RADIOLOGIE UND 


NUKLEARMEDIZIN (SociÉTÉ Suissz pe RADIOLOGIE ET 
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FAEGENBURG, Davin, Bosniak, Morron, and 
Evans, Joun A. Renal sinus lipomatosis: its 
demonstration by nephrotomography. Radi- 
ology, Dec., 1964, 83, 987-998. (From: De- 
partments of Radiology, The Mount Sinai 
Hospital, Montefiore Hospital, and The New 
York Hospital Cornell Medical Center, New 
York, N. Y.) 


Renal sinus lipomatosis is the accumulation of 
excessive nontumorous fatty tissue within the renal 
sinus. In the course of normal aging, the thin layer of 
loose fatty tissue enveloping the pelvocalyceal and 
vascular structures undergoes a slight, gradual in- 
crease and under extraordinary conditions the 
amount of fat in the renal sinus is so excessive that 
pelvocalyceal deformity results. Massive obesity is 
the most frequent cause but proliferation of fat also 
occurs when there is loss of renal parenchyma as a 
result of infection, infarction, or arteriosclerotic 
ischemia. While innocuous in its effect on the 
patient, its main clinical importance is due to the 
pelvocalyceal deformities which suggest renal tumors 
or cysts. 

Plain roentgenography of the kidney regions and 
plain tomography may show the excessive fat in the 
renal sinus. Excretory urography usually well de- 
monstrates the deformities caused by lipomatosis. 
These deformities consist of elongation, arcuate 
curvature, and “squeezing” of the infundibula, re- 
sulting in a spidery appearance of the pelvocalyceal 
system. Nephrotomography, however, usually per- 
mits the making of this diagnosis with confidence. 
Oblique body-section roentgenograms obtained dur- 
ing the nephrogram phase show the characteristic 
findings. The fatty tissue, being relatively avascular 
and of less than water density, is seen as a translu- 
cent zane, outlined peripherally by opacified renal 
parenchyma and centrally by the calyces and pelvis. 
A finding of great specificity is the visualization of 
tongues of opacified renal cortex, the columns of 
Bertini, projecting into the lucent zone at many 
points, imparting a coarse saw-toothed pattern. In 
the instances where the fat deposition is localized, 
the main differential diagnosis is between focal 
lipomatosis and peripelvic cysts. The focal fat col- 
lection will show a variable shape with vague 
margins, while the cyst usually presents a perfectly 
round or oval shape with sharp and distinct margins. 

The authors discuss the anatomy of the renal 
sinus, their nephrotomographic technique, and the 
material used in this study. They also present their 
classification of lipomatosis based on the distribu- 
tion of fat within the sinus and the degree of 
parenchymal atrophy present. Many roentgeno- 
grams are reproduced illustrating the findings in this 
entity.—Donald N. Dysart, M.D. 
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Yuri, Georce P. Morrin, PETER A. F., 
Mackie, KENNETH W., and Bruce, ANDREW 
W. Intravenous urography in the presence of 
uremia. Surg. Gynec. C9 Obst., April, 1965, 
120, 810-816. (From: Departments of 
Urology, Medicine and Radiology, Queen's 
University, Kingston, Ontario, Canada.) 


On the basis of experiments on 5 groups of dogs, 
the authors have demonstrated a lack of correlation 
between visualization of upper collecting structures 
by intravenous pyelography and the level of the 
blood urea nitrogen. 

Utilizing sodium and methylglucamine diatrizoate 
for intravenous pyelography as well as numerous 
renal function studies (blood urea nitrogen, plasma, 
creatinine, inulin, para-amino hippuric acid, and 
free water clearances, and maximum renal concen- 
tration test), the authors investigated the following 
situations: Group 1, ureteroduodenal transplanta- 
tion; Group 2, partial infarction of a kidney; Group 
3, ligation and subsequent release of a ureter; Group 
4, production of pyelonephritis; and Group $5, roent- 
gen irradiation of one kidney. Despire marked eleva- 
tion of blood urea nitrogen (Group 1), reduced renal 
function (Groups 2 and 3), and destruction of 
nephrons (Groups 4 and 5), good opacification by 
intravenous pyelography was secured in all. 

The triiodide compounds are excreted almost 
entirely by glomerular filtration. Hence, their con- 
centration is dependent upótt glomerular filtration 
rate, tubular secretory rate, and amount of water 
removed from plasma filtrate. 

The reasons for carrying out these specific experi- 
ments are given. If the glomerular filtration rate is 
normal, elevation of the blood urea nitrogen should 
not affect renal visualization (Group 1). If filtration 
is reduced by destruction of a portion of a kidney, 
the remaining intact nephrons should be visualized 
(Group 2). If opacification is not clearly dependent 
upon concentration mechanisms and intactness of 
nephrons, then opacification should occur despite 
damage to these mechanisms and to nephrons 
(Groups 3, 4, and 5). 

These studies are in accord with other work which 
has revealed opacification despite functional impair- 
ment. 

The results of these experiments are contrary to 
clinical experience in renal disease. The reason for 
this difference, the authors explain, is that the renal 
concentrating mechanism of the dog is far superior 
to that of man.—7ustin J. Wolfson, M.D. 


Nervous SYSTEM 


Korein, Jurrius, Kricnerr, Irvin I., CHASE, 
Norman E., and Rawpr, Crank T. Com- 
puter processing of neuroradiological reports: 
an introduction to the application of the 
variable-field-length format and Medtran. 
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Radiology, Feb., 1965, &4, 197-203. (From: 
Departments of Radiology [Neuroradiology] 
and Psychiatry and Neurology, New York 
University Medical Center, New York, 
N.Y.) 


A method of writing radiologic reports and simul- 
taneously transcribing the report into machine 
language for computer input has been devised. The 
method utilizes a special commercially available 
typewriter which will type a routine radiologic re- 
port and at the same time punch a paper tape. The 
type is then used for computer input, storage, and 
analysis. 

The radiologist receiving the system must be 
familiar with the format, as must the typist. Dicta- 
tion is done according to a rigid format in fixed 
sequence. The format is dividec into two sections, 
with the first termed the fixed-field for statistical 
and identifying data; the second section, termed the 
variable-field, contains the description of the proce- 
dure and radiographic findings. The amount of data 
that can be placed in this second section ts almost 
unlimited. After the report is typed it is edited, any 
needed corrections made, and the information 
transferred to magnetic tape. 

Once the data are stored on magnetic tape, many 
procedures can then be done utilizing the informa- 
tion. Uses include retrieval of a specific report, 
printing out all reports with a specific finding, age 
grouping and many others. Other factors to be con- 
sidered in the use of this program include cost, with 
the typewriter price being $1,500 to $3,000. About 
4,000 pages of narrative reports may be stored on 
one reel of magnetic tape. This one reel can be ana- 
lyzed for x6-variables in an hour at a cost of about 
$35.00 for use of the computer. 

The legal status of a computer-stored report is 
uncertain at this time and must be considered in 
the future. Advantages include permanent storage 
in a small space of a large number of records with 
easy retrieval and statistical analysis. Research 
analysis can be both fast and simple and patterns in 
disease ascertained.— ames C. Moore, M.D. 


NacEL, Donatp A., ALBRIGHT, JAMES A., 
Kzcct, Krisraps J., and SourHwick, WAYNE 
O. Closer look at spinal lesions: open biopsy 
of vertebral lesions. ?.44.M./f., March 22, 
1965, 7917, 975—978. (Address: Dr. Nagel, 333 
Cedar Street, New Haven, Conn.) 


À review of 254 patients admitted to a University 
Orthopedic Surgery Service indicated that at least 
1 out of 10 patients had underlying pathology which 
was not responsive to the usual conservative treat- 
ment of bed rest and analgesics. This to per cent 
consisted of 8 per cent who had lesions due to an 
infectious process and 2 per cent who had neo- 
plastic lesions. 
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Open surgical biopsy of the vertebral lesion is 
recommended over the closed needle biopsy be- 
cause localization is more accurate with open 
biopsy and because more material can be obtained 
for culture and histologic study. Open biopsy has 
also, on occasion, provided a method of immediate 
treatment, as with drainage of a psoas abscess. 

A posterolateral, modified costotransversectomy 
approach was usually employed, with roentgeno- 
grams utilized during the procedure to verify the 
exact level. The lesion was then curetted under 
direct visualization. 

If a rather extensive destructive lesion 1s present 
in the vertebral body, an anterior, anterolateral, or 
lateral exposure is recommended rather than the 
posterior route, since posterior laminectomy in this 
circumstance may result in removal of the only 
remaining skeletal outline for the spinal cord. 

When indicated, open surgical biopsy provided a 
very helpful guide to treatment, establishing an 
accurate histologic diagnosis and allowing prompt 
institution of a specific therapy. There have been no 
undesirable sequelae to date.—Donald M. Monson, 
M.D. 


SKELETAL SYSTEM 


BurLoucu, PETER G., KAMBoLIs, CATHERINE 
P., Marcove, RarPn C., and Jarre, Henry L. 
Bone infarction not associated with caisson 
disease. 7. Bone & Foint Surg., April, 1965, 
474, 477-491. (From: Laboratory Division, 
Hospital for Joint Diseases, New York, 
N. Y.) 


The authors describe 19 cases of bone infarction in 
areas other than the femoral head. Excluded were 
patients with caisson disease, sickle cell anemia, 
osteochondritis dissecans and other osteochondri- 
tides. À pathologic examination was carried out in 
each case. 

Sexual distribution was almost equal. The aver- 
age age at the time of diagnosis was ṣo in the men 
and 45 in the women with an age span of 21 to 72 
years. In approximately one-half of the cases, pain 
was present and was attributed to the bone infarc- 
tion. In the other patients, the infarction was an 
incidental finding. 

In 13 patients only one bone was involved roent- 
genographically; in the other 6, more than one bone 
was involved. In 2 cases there was symmetric bi- 
lateral involvement. Long bones were more fre- 
quently affected, with the upper tibia and lower 
femur the most common sites. In the long bone 
lesions, the infarction was situated principally in the 
metaphyses. Involvement of the ilium was present in 
3 patients. Other sites of involvement were the rib 
in I case and the os calcaneus in 2 cases. 

In the acute infarction no roentgenographic 
changes are present. Later, a connective tissue rim 
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forms about the periphery of the lesion. As this rim 
becomes infiltrated with calcium salts, the central 
portion of the lesion undergoes necrosis, forming a 
cystic lesion with a dense periphery roentgeno- 
graphically. The central portion eventually contains 
flecks of calcification. The most frequent roentgeno- 
graphic interpretation was some type of benign bone 
neoplasm, usually thought to be enchondroma. 

Arterial embolization as an etiologic mechanism 
seemed unlikely in most of the cases as did a gen- 
eralized vascular disease. Probably, more than one 
etiologic mechanism is implicated —Gerald Barry, 
M.D. 


DRESHER, CHARLES S., and MACDONELL, JAMES 
A. Total amelia. F. Bone & Joint Surg., April, 
1965, 474, 511—516. (From: Area Child Am- 
putee Center [Michigan Crippled Children 
Commission], 920 Cherry Street, Grand 
Rapids, Mich.) 


The authors review the world literature on total 
amelia. They consider only 11 of the 27 cases re- 
ported as quadrimembral amelia. 

Two additional cages are reported here, one of 
which died at 4 days while the other is alive and 
well at the end of 7 years. 

At the present time this 7 year old girl has a 
plastic bucket with Canadian-type hip joints and 
single pivot knee joints and S.A.C.H. feet. She is 
able to stand for prolonged periods and to walk 
independently, although laboriously and precari- 
ously, at a marginal functional level. 

The child also has bilateral shoulders disarticula- 
tion prostheses with a universal shoulder joint, 
elbow lock, friction turntable at the elbow, fraction 
wrist unit, wrist-flexion unit, and a voluntary open- 
ing terminal device. She is able to feed herself, draw, 
and write. 

The description of the various devices used since 
birth is of interest.—C. Peter Truog, M.D. 


SHERMAN, Mary S., and McFARLAND, GORDON, 
Jr. Mechanism of pain in osteoid osteomas. 
South. M. F., Feb., 1965, 58, 163-166. (From: 
Ochsner Foundation Hospital, New Orleans, 
La.) 


Histologic sections of 21 osteoid osteomas revealed 
definite evidence of unmyelinated nerves in 15; 
cases; § cases showed structures which were almost 
certainly nerves; no nerves were seen in the remain- 
ing cases. In general, the nerves were found singly or 
in clusters in the fibrous zones surrounding the 
nidus, usually accompanying one or more blood 
vessels, 

The proposed explanation for not finding nerve 
tissue in the nidus itself is that the nerves are 
probably so small in caliber that they are lost in the 
tangle of cellular elements and vascular components 
of the nidus. Silver stains provided no further as- 
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sistance here. In general, the nerves visualized on 
microscopic section were found running parallel to 
the long axis of the bone. 

Since osteoid osteomas are extremely vascular 
lesions and an abundant nerve supply has been seen 
in most of these lesions, the authors postulate that 
the nerves arrived with the vessels. The changing 
pressure of the highly vascular lesion stimulates 
these visceral afferent nerves and gives rise to the 
"characteristic pain."—Ronald Schaupp, M.D 


Mucca, Franco M., and Tennant, ROBERT. 
Osteogenic sarcoma of the ilium: report of a 
case associated with osteoblastic prostatic 
adenocarcinoma. F. Bone & Joint Surg., 
April, 1965, 474, 500-510. (From: Hartford 
Hospital, 80 Seymour Street, Hartford 15, 
Conn.) 


The authors report a 66 year old man in whom an 
osteogenic sarcoma arose in the ilum without 
evidence of pre-existing Paget's disease. On the 
initial roentgenogram of the pelvis, a lytic lesion 
was present in the superior portion of the left ilium. 
The lesion was found to have increased in size on a 
roentgenogram after 6 months and osteoblastic 
metastases not present on the previous study were 
also seen. 

Necropsy performed 7 months later disclosed lung 
and pleural metastases from the osteogenic sarcoma 
but also an unsuspected adenocarcinoma of the 
prostate with metastases to bone. 

The authors offer the suggestion that metastases 
from the adenocarcinoma of the prostate stimulated 
the development of an osteogenic sarcoma through 
the osteoblastic effect on bone of the, metastases. 
This theory, as well as others, is developed at some 
length.—Geraid Barry, M.D. 


CuuNgc, STANLEY M. K., and Janes, Josera M. 
Diffuse pigmented villonodular synovitis of 
the hip joint; review of the literature and re- 
port of four cases. F. Bone & Joint Surg., 
March, 1965, 474, 293-303. (Address: 200 
First Street, S. W., Rochester, Minn.) 


The 4 new cases of diffuse pigmented villonodular 
synovitis of the hip joint reported by the authors 
and the 13 other cases collected from the English 
language literature reveal that this disease is most 
common in females in their fourth and fifth decades 
of life, with the duration of symptoms averaging 
several years. The typical symptoms include in- 
creasing pain in the involved hip and a limp. In 
all cases the disease was monarticular, and there 
were no systemic symptoms or abnormal laboratory 
findings. 

The predominant roentgenographic findings were 
multiple cystic areas in the acetabulum and the 
femoral head and neck, a narrowed but preserved 
joint space, an occasional diffuse sclerosis of the 
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femoral head, and an occasional distention of the 
hip joint capsule. No marked distortion of the 
contour of the femoral head comparable to that 
commonly seen in advanced osteoarthritis was 
noted. 

The differential diagnosis includes osteoarthritis, 
avascular necrosis, tuberculous arthritis sicca, mon- 
articular rheumatoid arthritis, synovial sarcoma, 
chondrosarcoma, metastatic carcinoma, and gout. 

Needle biopsy with aspiration of the characteristic 
serosanguineous fluid and tissue is suggested as the 
best method, short of open biopsy, to substantiate 
the diagnosis. 

Recommended treatment is meticulous syno- 
vectomy and grafting of the cysts combined with 
cup arthroplasty. Occasionally, an Austin-Moore 
prosthesis is indicated when there is marked destruc- 
tion of the femoral head. Radiotherapy is of no 
apparent benefit initially, but might be considered 
with any recurrences.—Donald M. Monson, M.D. 


HowortH, Beckett. The etiology of congenital 

“and infantile displacement of the hip. Acta 
orthop. scandinav., 1965, 35, 212-224. (Ad- 
dress: 49 Lake Avenue, Greenwich, Conn.) 


The displacements of the fetal or infant hip are 
considered by the author to be secondary to an 
elongated capsule and secondary mechanical forces. 
He has found that with displaced hips (subluxations 
and dislocations) acetébular deformity is not always 
present, and when préSent is not proportional to the 
degree of the displacement. There may be no ace- 
tabular dysplasia despite complete dislocation. The 
location end degree of exerted pressure determine 
the type and degree of deformity. If a subluxation 
persists, the pressure of the head against the margin 
of the acetabulum results in a permanent obliquity. 
Anteversion is not always present. 

Normal fetal hips were studied and it was found 
that lateral hip displacement was prevented by a 
normal capsule and when this was cut the hips 
would subluxate. Hip displacement was not found 
in embryo specimens but rather during fetal de- 
velopment or after birth. 

The author has seen over 200 patients with hip 
displacements in the last 25 years. In every case he 
found relaxation of the ligaments of the fingers, 
wrists, elbows and knees. In 121 hips having surgery, 
the capsule was found to be elongated in every 
instance end this was the only pathologic finding 
common to all cases. In 54 per cent of the hips, 
simple open reduction with correction of the capsular 
elongation gave excellent results. Primary acetabular 
dysplasia was not found to be the cause of hip 
displacement.—Martha Mottram, M.D. 


Rusin, Gustav, and Wirren, Morris. The 
unstable ankle. Bull. Hosp. Joint Dis., Oct., 
1964, 25, 179-190. (From: Veterans Adminis- 


Abstracts of Radiological Literature 


257 


tration Outpatient Clinic, Brooklyn, N. Y.) 


The laterally unstable ankle is the one that "turns 
over" readily, frequently resulting in sprain. 

Investigation of the unstable ankle must take 
into account the following: (1) the ligament stabiliz- 
ing the ankle joint; (2) the ligament stabilizing the 
subtalar joint; (3) the muscles acting on the lateral 
foot and ankle; (4) the alignment of the bony com- 
ponents of the ankle; (5) factors not related to the 
stabilizing musculo-skeletal structures; and (6) 
other causes of instability. 

The authors report that more than half of the 
normal ankles they have examined revealed a talar 
tilt of 3° to 23? and that more than 20 per cent 
showed a difference in talar tilt between the two 
ankles of the same individual. Sedlin found that the 
maximum variation. between the right and left 
ankles in normal subjects is 10°. With these findings 
in mind, the surgeon should not accept small amounts 
of talar tilt as evidence of ankle instability. The 
clinical evaluation of the patient should be the 
deciding factor. 

'The stability of the subtalar joint was evaluated 
by use of an angle bar device and laminagraphy in 
the frontal plane. The usual range of the tibio- 
calcaneal inversion angle was 30° to 5o? with little 
difference between the two sides after correction for 
talar tilt. The authors correlated clinical hyper- 
mobility with angles approaching and exceeding 
$0?. Patients with gross peroneal weakness often 
complain of frequent turning over of the ankle. 
When weakness of this muscle is severe enough to 
allow turning over, it is evident clinically and there 
appears to be no need for roentgenologic evaluation. 

Although several cases of severe genu varum were 
examined, no cases of instability were encountered. 
The subtalar joint appears to compensate for the 
upward and inward slope of the ankle joint associ- 
ated with this. 

Of the causes not related to the stabilizing 
musculo-skeletal structures, the patient with the 
high medial arch support and worn down lateral 
heel is probably the most common example. 

This report does not deal with the talar tilt of 
acute injuries. 

Conservative treatment may consist of lateral 
shoe wedges, anklets, out-flare, heels, or the wearing 
of high top shoes with a medial strut. Watson Jones' 
reconstruction surgery may be employed but surgical 
treatment is very rarely indicated.—David Morse, 
M.D. 


KLEIGER, BARNARD, and Barron, JEROME. 
Epiphyseal ankle fractures. Bull. Hosp. Joint 
Dis., Oct., 1964, 25, 240-245. (From: Hos- 
pital for Joint Diseases and The Leo Mayer 
Orthopaedic Group, New York, N. Y.) 


Fractures of the tibial and fibular epiphyses at the 
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ankle joint may take place at any time from birth 
until the epiphyseal plate has closed in adolescence. 

Aiken described three types of epiphyseal frac- 
tures: Type 1. An avulsion of the entire epiphysis 
usually with a metaphyseal spike. Displacement 
may be marked. Type u. An incomplete undisplaced 
fracture of the epiphysis not involving the epiphy- 
seal plate. This is due to a mild compression force. 
Type m1. A fracture through the epiphysis crossing 
the epiphyseal plate. This is due to a vertical com- 
pression force and may or may not be displaced. 

Lateral rotation is the most frequent cause of 
ankle injury and tibial epiphyseal fracture, due to 
this, usually involves the entire plate with a posterior 
triangular metaphyseal spike which remains at- 
tached to the epiphysis. The epiphyseal fragment is 
usually displaced laterally or posteriorly. 

In eversion, the talus strikes and compresses the 
lateral portion of the tibial epiphysis. It may also 
fracture or tear the tibio-fibular ligaments and 
widen the syndesmosis. 

In inversion, the talus strikes the tibia at the 
mortise angle and fractures the epiphysis vertically. 
The fracture may cross the plate to involve the 
metaphysis. This mechanism may tear the lateral 
ligaments and cause inversion instability or fracture 
of the fibular epiphysis. l 

Although the most common ankle fracture in the 
adult is fibular fracture, this is less common in a 
child because the fibula is much more mobile. 
Lateral motion, inversion or eversion, may fracture 
the fibular epiphysis transversely across the plate. 

The prognosis of epiphyseal fracture can be 
predicted when the nature of the injury is known. 
If the fracture is due to traction, the entire tibial or 
fibular epiphysis or a fragment of it is avulsed. When 
this fracture is reduced, normal growth may be ex- 
pected. If the fracture is incompletely reduced, sub- 
sequent growth may correct the malposition. The 
prognosis for this type of fracture is good. 

Lateral thrust of the talus may push off either the 
medial or lateral malleolus. These fractures usually 
heal without difficulty and the prognosis is good. 

Vertical compression does not always carry the 
same good prognosis. If it causes an incomplete 
fracture that does not involve the plate, the prognosis 
is good. If the epiphyseal plate is fractured, it will 
heal with bony callus. If the callus is wide enough or 
strong enough, growth is retarded at that site. Since 
the rest of the epiphysis continues to grow, asym- 
metric growth and deformity will result—Daoid 
Morse, M.D. 


HaRALDSSON, SrEFAN. Pes plano-valgus stati- 
cus juvenilis and its operative treatment. 
Acta orthop. scandinav., 1965, 35, 234-256. 
(From: Orthopaedic Clinic, Lund, Sweden.) 


Pes plano-valgus juvenilis is the commonest de- 
formity of the foot. It is believed to be due to a dis- 
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proportion between the strength of the muscles and 
ligaments and the weight carried. Most cases re- 
spond to conservative treatment, but when there is 
no improvement, structural changes may result with 
increased symptoms. 

The author operated on 54 growing feet, all of 
which had failed to respond to conservative therapy. 
The purpose of the operation was to correct and 
prevent pronation-abduction of the loaded calcaneus 
with placement of bone blocks in the tarsal sinus. In 
some cases he also transposed the insertion of the 
tibialis anterior tendon to the navicular. Fixation of 
the distal end of the graft to the calcaneus was the 
only fixation desired. 

The preoperative treatment in his cases averaged 
4 years; the average age at time of surgery was 6.3 
years. In all cases the condition was bilateral and 
56 per cent had symptoms. Results of surgery were 
good in 74 per cent, improved in 1g per cent, and 
poor in 7 per cent. 

At follow-up examination pedographs, photo- 
graphs and roentgenograms of the arch and loaded 
heel were taken with measurement of the angle 
between the axis of the talus and the floor (TF angle 
average 23 degrees). The “before and after’’studies 
are presented in 7 heels. 

There was no indication that growth disorders 
resulted from surgery. The operation should be 
performed early enough to secure normal develop- 
ment of the growing bones before deformity is 
irreversible; surgery before age 12 is therefore indi- 
cated.—Martiha Mottram, M.D. 


STØREN, H. Congenital ankylosis of the elbow: 
late results in one operated case with bilateral 
ankylosis. Acta orthop. scandinav., 1965, 35, 
202-211. (From: Coast Hospital at Stavern, 
Norway.) ' 


The author reports a case of congenital bilateral 
ankylosis of the elbow in a patient with other con- 
genital bone and joint defects. On the right there 
was a broad synostosis between the humerus, radius 
and ulna with hypoplasia of the ulna. On the left 
there was a broad synostosis between the radius and 
humerus; the proximal end of the ulna was deformed 
and separated by a cleft from the humerus. 

The author states that in all of the previously re- 
ported cases except 1, the radius has been the chief 
bone in the formation of the ankylosis. No epiphy- 
seal lines were evident in the bones at the elbow. 

The patient had surgery on the right elbow at 44 
months and 2 additional arthroplasties at 8 years 
because of re-ankylosis. The left elbow had surgery 
at 1 year. Follow-up at age 14 showed limited 
flexion and extension but sufficient for daily needs. 
Two of his previous cases (4 elbows) had poor re- 
sults. 

He recommends surgery in all cases regardless of 
age, but prefers to treat them in early childhood 
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because muscle atrophy will occur and the presence 
of muscles is important for a successful operative 
result. —Martha Mottram, M.D. 


FrEiscHER, Horst. Die Arthrographie des 
Daumengrundgelenkes. (Arthrography of the 
base joint of the thumb.) Röntgen Blätter, 
Feb., 1965, 78, 64-66. (Address: Chirurgische 
Klinik und Poliklinik der Berufsgenossen- 
schaftlichen Krankenaustalten “‘Bergmanns- 
heil,” 463 Bochum, Germany.) 


Injuries to the base of the thumb may limit 
mobility in the metacarpophalangeal joint and in- 
terfere with the usefulness of the entire hand. If the 
capsule is intact, the injection of 0.5 cc. of urografin 
or perabrodil will cause pain because of stretching of 
the capsule. If the capsule is torn, 1.0 cc. of the 
contrast material will spread beyond the confines of 
the capsule and delineate the para-articular soft 
tissues, Thus a rupture of the fibro-cartilaginous band 
on the volar aspect of the joint can be diagnosed. At 
the same time, the routine roentgenograms will 
indicate any existing fractures in this region. 

Appropriate therapeutic measures can be taken 
according to the findings. The author recommends a 
circular cast for 6 weeks in the presence of a rupture 
of the volar band.—7. Zausner, M.D. 


BLOOD AND LYMPH SYSTEM 


GILLANDERS, LEWISA., and SrRACHAN, R. W. 
The rele of radiology in the diagnosis of 
Takayasu’s arteriopathy (“pulseless dis- 
ease"). Clin. Radiol., April, 1965, 76, 119-129. 
(From: The Royal Infirmary, Aberdeen, 
Scotland.) 


In 1908 the Japanese ophthalmologist Takayasu 
described the striking appearances of advanced 
chronic ischemic retinopathy observed in a young 
woman. These retinal abnormalities were found to 
occur in the presence of severe bilateral stenosis of 
the vessels arising from the aortic arch. It is seen 
most often in adolescent and young adult females, 
and only occasionally in males. Early and late 
phases of the disease with extremely variable clinical 
features are recognized. In the early phase there are 
systemic symptoms similar to those of systemic 
lupus erythematosus. This phase is characterized by 
such symptoms as fever, night sweats, arthralgia, 
myalgia, cough, hemoptysis, pleurisy, pleural ef- 
fusion, anemia, pericarditis, aortitis, aortic incompe- 
tence, leg ulceration, neck and abdominal arterial 
bruits and persistent erythrocyte sedimentation 
rate elevation. Roentgenologic examination in this 
phase of the disease may reveal segmental dilatation 
of the thoracic aorta. The recognition of an aortitis 
is the important clue which may allow the diagnosis 
of Takayasu’s arteriopathy to be suggested on the 
basis of the chest roentgenogram alone. 
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During the late occlusive or pulseless phase, 
arterial stenosis may cause the stroke syndrome, 
superior mesenteric artery stenosis, renal artery 
stenosis or intermittent claudication. Roentgen 
examination may reveal not only evidence of 
thoracic aortitis, but also rib notching and calcifica- 
tion of the descending thoracic or abdomina] aorta. 
Contrast roentgenography of the entire aorta and its 
major branches is required to define the exact ex- 
tent and character of existing arterial abnormalities. 
This will permit a decision as to the advisability of 
using cortico-steroid drugs, anticoagulant therapy 
and surgery in treating the individual case. 

Three case histories are included in this article.— 
Samuel G. Henderson, M.D. 


Jorre, N. Aortitis of obscure origin in the 
African. Clin. Radiol., April, 1965, 76, 130- 
140. (From: Diagnostic X-Ray Department, 
Baragwanath Hospital, Johannesburg, South 
Africa.) 


A rather unusual lesion of the aorta has been 
observed in African children and adolescents. This 
lesion is an aortitis of obscure origin, characterized 
by a marked irregularity of the aorta, with areas of 
aneurysmal dilatation and/or stenosis of varying 
length and degree. The etiology of the aortitis is 
obscure. Syphilis, tuberculosis or any known infec- 
tive or toxic agent has not been found responsible. 
Patients usually present with severe hypertension, 
hypertensive encephalopathy or cardiac failure. 
Absence or diminution in volume of peripheral pulse 
may be found, clinically simulating aortic coarcta- 
tion. Chest roentgenologic examination usually re- 
veals cardiomegaly, mainly due to left ventricular 
enlargement. Enlargement, aneurysmal dilatation or 
irregularity in outline of the thoracic aorta may be 
noted. 

On examination by aortography the abnormalities 
usually fall into: (1) the aneurysmal group, (2) the 
stenotic group and (3) a combined aneurysmal and 
stenotic group. In the aneurysmal group the out- 
standing feature is the irregularity and dilatation of 
the aorta and at times of the branch vessels. In 
cases without significant renal artery involvement, 
hypertension may be absent, but an important 
clinical finding may be a discrepancy or absence of 
pulses in the neck or limbs. In the stenotic group 
aortography demonstrates a lesion which is entirely 
or predominantly stenotic in character. The stenosis 
may be localized or diffuse, and it is apparently due 
to a combination of mural thickening and super- 
added thrombosis. The combined group consists of 
patients in whom aortography demonstrates seg- 
ments of aneurysmal dilatation and stenosis of the 
aorta, with neither lesion predominating. 

The main clinical problem in children and 
adolescents with idiopathic aortitis is the hyperten- 
sion resulting from renal artery involvement. The 
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author has seen only 1 African patient over the age 
of 20 years in whom the findings were suggestive of 
an aortitis similar to that observed in childhood and 
adolescent cases. 

The relationship between the classic cases of 
Takayasu’s pulseless disease and idiopathic aortitis 
in African patients is uncertain. Cases are encoun- 
tered in which differentiation is difficult or impos- 
gible. 

While all of the author's cases have occurred in 
African patients, the disease 1s not restricted to the 
African. Á stenosing aortitis of obscure origin has 
been observed in India. Also, the occurrence of a 
"primary arteritis of the aorta causing renal artery 
stenosis and hypertension" has been described in 
Chinese patients in Singapore. 

This paper includes 4 case histories of pathic 
aortitis, and 1 of Takayasu’s pulseless disease.— 
Samuel G. Henderson, M.D. 


Wacner, Henry N., Jr., Jones, Erus, Tow, 
Donatp E., and Lancan, James K. A 
method for the study of peripheral circula- 
tion in man. F. Nuclear Med., Feb., 1965, 6, 
150-154. (From: Departments of Medicine, 
Radiology and Surgery, The Johns Hopkins 
University School of Medicine, Baltimore, 
Md) 


Several nonradioactive methods have been used 
to study the peripheral circulation. The authors 
injected macroaggregates of human serum albumin 
labeled with I into the femoral artery to delineate 
and quantitate the distribution of radioactivity 
throughout the leg. 

The relative distribution of the blood flow through 
the vessels, whose diameters are less than that of the 
injected aggregates, can be determined by scintilla- 
tion scanning and comparing the concentration of 
the radioactivity from one region to another. Quanti- 
fication of the radioactivity in the delineated areas 
can be determined by densitometric measurements 
of the photographic scanning image, or by integrat- 
ing the counting rates as the detector is moved over 
the various regions. 

The macroaggregates are from 10 to 100 micra in 
size and are trapped in the first capillary bed they 
encounter. No toxic or hemodynamic effects are 
produced due to the small quantity injected and the 
metabolization of the aggregates. The radioactivity 
disappears from the leg within 48 hours. 

The authors’ technique consisted of injecting joo 
pc of I MMA into the femoral artery at the level 
of the inguinal ligament. The thyroid was blocked by 
& prior administration of Lugol's solution. The 
average count rate was determined by means of a 
stationary detector with a $ inch crystal with a flat 
field collimator placed 1 inch above the skin at 
various positions 2 inches apart, beginning at the 
anterior superior spine of the iliac crest. The count 
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rate in all positions was averaged and the count rate 
at any site was expressed as a ratio to the average 
count rate. 

A scintillation scan was then made of the leg. 
The scans showed that the distribution of the radio- 
activity corresponded to the distribution of the 
muscle masses. The thighs gave a higher count rate 
than the calves. The knees and ankles were rela- 
tively avascular. 

Eleven studies were done, including 7 on normal 
males. A case of arteriosclerotic peripheral vascular 
disease is presented. 

The above method is technically not complicated, 
safe, readily available and gives information pre- 
viously unavailable regarding the regional muscle 
blood flow in the extremities under a variety of 
physiologic and pathologic conditions.—CAarles W. 
Cooley, M.D. 


GREMMEL, H. Coronarographie mittels gleich- 
zeitiger Kontrastmittelinjektion durch zwei 
Katheter. (Coronary arteriography by simul- 
taneous injection through two catheters.) 
Fortschr. a. d. Geb. d. Rontgenstrahien u. d. 
Nuklearmedizin, Feb., 1965, 102, 131—134. 
(Address: 4 Düsseldorf, Moorenstr. 5, Ger- 
many.) 


Two Kifa catheters are inserted either into a 
femoral or axillary artery and their tips are ad- 
vanced to the root of the adrta. Tiny perforations 
near the tips of the catheters may ‘be made to effect 
a better dispersal of the contrast material in the 
region of the coronary ostia. 

The author uses about 25—30 cc. of conray-80 as 
the contrast substance. 

Intubation anesthesia is recommended but not 
essential. 

Compression of both carotids during and im- 
mediately following the injection should be per- 
formed for better concentration of the contrast 
material in the coronary arteries. This procedure 
also reduces the risk of the examination. 

Biplanar serial studies are made and mechanical 
injection pumps facilitate the study.—7. Zausner, 
M.D. 


KAPLAN, Lrororp S., Hgrrr, Joun R., and 
KincHNER, Rıcuar G. The application of a 
pressurized infusor to arteriography. Radi- 
ology, Feb., 1965, 34, 330-331. (From: De- 
partment of Radiology, Middlesex General 
Hospital, New Brunswick, N. J.) - 


Clot formation in any of the various types of 
needles or catheters used in arteriography has 
always been a troublesome factor in this procedure. 
The primary method of preventing such an occur- 
rence has been the intermittent manual flushing of 
the needles or catheters with the standard glass 
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syringes. This method, however, invariably pro- 
duced a certain amount of movement which may be 
disadvantageous with certain carefully placed 
needles, and the possibility always exists of dis- 
lodging a small clot that may have formed at the tip 
of the needle or catheter between each flushing. 
The authors describe a pressurized infusor which 
they have used in over 100 cases of arteriography 
without any complication. This apparatus provides a 
continuous flow of flushing media through either a 
needle or catheter to prevent any clot formation and 
it reduces to a minimum the movement of the needles 
used for the arterial punctures. The authors feel 
that this pressurized infusor is a valuable adjunct 
to arteriographic studies.—Donald N. Dysart, M.D. 


Curry, Hiram B. A new needle for carotid 
angiography. South. M. J., April, 1965, 58, 
445, 451, 454. (From: Department of Neu- 
rology, Medical College Hospital, Charleston, 
S. 6) 


À new needle has been devised to reduce the 
trauma of direct puncture of the carotid arteries 
during angiography. This instrument is superior to 
existing ones in that two sharp stylets for entering 
the artery are provided—one with a short bevel and 
one with a short conical point—thus making it 
easier to push through sclerotic arterial walls and to 
penetrate elastic, freely movable carotid arteries. 
A stylet with a rounded end is substituted when the 
artery has been entered, assuring atraumatic thread- 
ing. To prevent subintimal dissection, the rounded 
stylet should not be introduced immediately upon 
reflux of arterial blood. The needle should be with- 
drawn 1 or 2 mm., the needle hub depressed slightly, 
the rounded stylet introduced, and the needle then 
threaded upwards 5 to 10 mm. Since no sharp point 
remains in the artery during the injection period, 
the danger of laceration is minimized if the patient 
or needle moves. 

The needle is 18 gauge, thin-walled, allowing 
maximal lumen of 1.01 mm. for an external diameter 
of 1.25 mm. It is 85 mm. long. It has been used in 
more than 1,000 carotid angiographies without 
morbidity or mortality due to injury of the carotid 
wall. It has also been used for angiography of 
peripheral arteries and veins without complications 
from trauma.—Lots Cowan Collins, M.D. 


BELTZ, L., and Tourn, P. Das Lymphogramm 
beim tumorósen, retroperitonealen Lymph- 
block. (The lymphogram in tumorous retro- 
peritoneal lymphatic block.) Fortschr. a. 4. 
Geb. d. Rontgenstrahlen u. d. Nuklearmedizin, 
March, 1965, 702, 278-291. (Address: Stadt. 
Krankenanstalten, Róntgen-Radiumklinik, 
Goethestrasse 51, Aachen, Germany.) 
Primary neoplasias of the lymphatic system cause 

gross enlargement of lymph nodes but no block of 
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the lymph flow. Metastatic carcinoma, on the other 
hand, gives rise to complete block with development 
of collateral lymphatic circulation. In tumors of the 
genitourinary tract, including the uterus and the 
bladder, the iliac lymph nodes are involved, while 
neoplasms of the testicle, epididymis, ovaries, 
ureters, kidneys and adrenals spread directly to the 
para-aortic lymph nodes. Retrograde seeding from 
the deep to the superficial and from the proximal to 
the distal lymph nodes may also occur. 

Gross enlargement of the lymph nodes only takes 
place in blood dyscrasias, especially in lymphosar- 
coma, while in metastatic carcinoma the lymph 
nodes barely increase in size. When the process is 
moderately advanced, marginal filling defects and 
lacunar formations develop. In the advanced stage, 
a whole group or chain of lymph nodes lacks filling. 
Simultaneously, formation of collateral vessels and 
extravasation of contrast material attest to a 
partial or total lymphatic block. The collateral 
channels can be retroperitoneal or they may extend 
to adjacent organs, especially to the bladder and 
kidneys. Lymphovenous anastomoses may also de- 
velop between the retroperitoneal lymph channels 
and the inferior vena cava as well as the portal vein. 
These are characterized by rapid appearance of 
opaque droplets in the liver and in the lungs, while 
the upper para-aortic lymph nodes and the thoracic 
duct are blocked. The various possibilities of col- 
lateral circulation are discussed in detail. 

In secondary lymphedema due to retroperitoneal 
lymph node seeding, it is advisable to exclude venous 
obstruction with the aid of venography.—Ernest 
Kraft, M.D. 


Desprez-CureELy, J. P., Bismuts, V., and 
BounpoN, R. Hypoprotéinémie “‘idiopa- 
thique" et stéatorrhée: démonstration lym- 
phographique d'une fistule lympho-intesti- 
nale. ("Idiopathic" hypoproteinemia and 
steatorrhea: demonstration of a lympho- 
intestinal fistula by lymphography.) Ann. de 
radiol., 1965, 8, 1-16. (From: Service de 
Radiologie de l'Hópital Saint-Louis, place du 
Dr. A.- Fournier, Paris, France.) 

This is the report of a female patient who for 4 
years had exhibited idiopathic proteinemia, steator- 
rhea and edema of the lower extremities. The 
lymphatic origin of the syndrome was indicated by 
the finding of chyle in the duodenal contents, an 
extreme lymphopenia, and dilated lymphatics which 
were revealed by laparoscopy. 

Bilateral lymphography was performed by the 
pedal approach, and a dilated network of lymphatics 
was discovered along the paravertebral gutters: the 
hepatic and perirenal collectors were grossly dilated 
and channels in the region of the vena cava seemed 
to pass the diaphragm toward the lungs. The most 
important element was the visualization of a lympho- 
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intestinal fistula, with opaque material found in 
jejunal loops. The thoracic duct was not visualized. 
Surgery revealed enormously dilated lymphatics, 
atresia or malformation of the thoracic duct, and a 
lymphatic fistula into the first part of the duodenum. 

This is the second case in the literature wherein a 
lympho-intestinal fistula explained the protein loss 
and associated steatorrhea in idiopathic hypopro- 
teinemia. These cases corroborate recent information 
on the frequency and importance of lymphatic le- 
sions in exudative enteropathies, which can also be 
secondary to compression or malignancy of lymph 
nodes, or primary lesions of the lymph channels of 
unknown origin, although possibly they come from 
repeated infections with sclerosis of mesenteric or 
abdominal lymphatics, or from congenital lesions.— 
Frank A. Riebel, M.D. 


GENERAL 


Cave, L., Fustec, R., and Basset, A. Radi- 
ologie de la lépre. (Radiology of leprosy.) 
Ann. de radiol., 1965, 8, 61-76. (From: 
H6pital Le Dantec, Dakar, Sénégal.) 


The radiologic examination is a valuable means of 
uncovering pathology which precedes the mutilating 
phase of leprosy, and consists in evaluating bones, 
blood vessels and nerves. The present analysis is one 
of 210 osseous studies, Io arteriographies and 30 
neurographies. 

Systematic examination of the hands and feet in 
cases of early leprosy while the skin is still intact 
will frequently uncover fine lesions due to leprous 
granulomas of hematogenous origin: these may be 
small epiphyseal geodes, pseudo-foramina, or ero- 
sions on the phalangeal tufts. Later stages of the 
disease exhibit osteitic lesions which have extended 
from open lesions, osteoarthritis, osteoporosis and 
osteolysis as a result of neurotrophic disorders, gross 
osseous destruction, involvement of facial bones, 
and leprous maxillary sinus. 

To investigate vascular lesions, 10 arteriographies 
were done on the extremities of 6 patients, of whom 
4 were chosen because osseous lesions were minimal 
or absent. Nine of the 1o studied revealed vascular 
damage, typical lesions being filiform networks, 
thromboses, and arteriovenous shunts. 

To study leprous neuritis, 30 neurographies were 
performed on long-standing cases. The procedure 
consists of injecting 2 cc. of lipiodol into the ulnar 
nerve sheath where it lies in the sulcus nervi ulnaris, 
directing the needle peripherally. Roentgenograms 
are taken immediately, and at from 2 hours to 2 
days or even later. The opaque material spreads 
slowly within the sheath proximally and distally; in 
7 of the 30 cases visualization was obtained from 
axilla to wrist in 6 to 8 days. The principal patho- 
logic finding is hypertrophy of the nerve, the caliber 
of which may vary sharply due to annular adhe- 
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sions, and parietal alterations may be visualized.— 
Frank A. Riebel, M.D. 


FrrEGEL, O. On acute soft tissue calcinosis. 
Bull. Hosp. Joint Dis., Oct., 1964, 25, 246- 
251. (From: Orthopaedic Section, V. A. Out- 
patient Clinic, Brooklyn, N. Y.) 


Acute soft tissue calcinosis (ASTC) belongs to the 
dystrophic form of calcification. It is a short lived, 
self limited condition. It appears suddenly without 
prodromal signs or symptoms. It has a very acute 
phase and quickly disappears without residual dis- 
comfort. 

There is a similarity between ASTC and acute 
calcific peritendinitis of the shoulder. The majority 
of the latter cases, however, show a natural history 
difference from that of ASTC. They demonstrate a 
definite chronicity of findings with an acme of a 
hyperacute phase. Unlike the ASTC, most cases of 
peritendinitis of the shoulder, after the acute phase 
has subsided, remain more or less symptomatic and 
the calcium deposits are still demonstrable, although 
they may have lost in density and may have shrunk. 
There are, however, some patients with calcareous 
peritendinitis of the shoulder who prior to the acute 
attack never complained about their shoulder and 
whose acute attack disappeared with complete dis- 
solution of these calcific deposits. The pathogenesis 
of these cases seems to be different from that of the 
"common", calcific peritendinitis; these are cases of 
ASTC. 

Roentgen examination reveals a calcific shadow 
which may be nodular, streak-like or granular, 
being often so minute that it is easily overlooked. 
The size of the calcific deposit is not always a mea- 
sure of the intensity of pain. The density of the 
shadow is a better guide. With the gradual subsiding 
of the acute attack, the density fades and the shadow 
becomes more translucent and inconspicuous. It 
may take several weeks until the last traces of 
calcium have disappeared. 

The etiology of this entity is obscure. The dif- 
ferential diagnosis includes the acute infectious 
arthritides, acute cellulitis and an acute gouty at- 
tack. The physiologic rest of the affected member 
supported by sedatives and analgesics is the only 
necessary therapeutic regimen to be followed.— 
David Morse, M.D. 


Kroprr, G. F. Über Veränderungen an gelenk. 
nahen metallischen Fremdkórpern. (Com- 
plications of metallic foreign bodies lodged 
near a joint.) Radtologia Austriaca, 1964, 75, 
53-57. (Address: Krankenversicherungsan- 
stalt der Bundesangestellten, Wickenburg- 
gasse 8, Wien VIII, Austria.) 

Two cases are reported in which changes occurred 
many years after a metallic foreign body became 
embedded near a ‘oint. 
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One patient, who had received a gunshot wound 
in 1914, began to complain of pain in 1942. By 1956, 
subchondral sclerosis was noted as well as “‘disinte- 
gration” of the metallic fragment, so that tiny pieces 
were dispersed within the elbow joint, which con- 
tained increasing amounts of fluid. 

The other patient was accidentally struck by a 
straight needle, which had entered the elbow and 
had broken into two parts. Immediate roentgeno- 
grams showed them to be intra-articular or intra- 
capsular and the ends of the metallic foreign bodies 
showed signs of fragmentation. After 28 years, 
farther studies showed that the pieces had wandered 
slightly from their original positions and that their 
surfaces had become quite irregular. The joint had 
become painful and swollen. 

A reference is also made to Haenisch, who re- 
ported a case of lead poisoning in a patient, who had 
received a gunshot wound. In this particular in- 
stance, death ensued rather abruptly. 

These complications may be due to: (1) purely 
mechanical destruction of the cartilage by direct 
contact with the foreign body; (2) an oligodynamic 
effect on the joint tissues; and (3) chemical irritation 
of the synovial membrane. It is therefore advisable 
to remove all metallic foreign bodies in or adjacent 
to joints.—7. Zausner, M.D. 


RADIATION THERAPY 


GREENE, D., and Lomer, P. D. The application 
of a 14 MeV neutron source to radiotherapy. 
Proc. Roy. Soc. Med., March, 1965, 56, 161. 
(From: Christie Hospital and Holt Radium 
Institute, Manchester, and Service Elec- 
tronic Research Laboratory, Bladock, Herts, 


England.) 


An experimental generator of neutrons is de- 
scribed in which 14 mev. neutrons are produced by 
accelerating deuterium ions onto a tritium target. 
The adyantage of this reaction is that it gives a 
useful yield of neutrons at accelerating voltages of 
IOO kv. The generator gives at present an output of 
10!? n/sec. with a target life of more than 100 hours. 
Design studies indicate that outputs of 10! n/sec. 
equivalent to £o rads/min. of roentgen rays at ṣo 
cm. from target should be possible. Efforts are being 
made to obtain this output. 

A steel collimator 14 inches thick has been used in 
the generator. The dose distribution across the edge 
of the neutron beam is comparable with that of 
orthovoltage roentgen rays. The depth dose mea- 
surements, however, are comparable with those for 
Co® gamma rays for the same field size and source 
skin distance. Measurements indicate slight build- 
up in the first three millimeters.—Komanduri K. N. 
Chary, M.D., F.F.R. 
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Fow ter, J. F. Oxygen enhancement ratios and 
depth doses as opposing factors in fast neu- 
tron therapy. Proc. Roy. Soc. Med., March, 
1965, 58, 161-162. (From: Postgraduate 
Medical School, Hammersmith Hospital, 
London, England.) 


Roentgen rays and electrons are less effective in 
killing anoxic cells than well oxygenated cells by a 
dose reduction factor of 2.5—3. However, the dose 
reduction factor for neutrons is 1.3— 1.9, depending 
on the neutron energy. The anoxic gain factor for 
neutrons with a dose reduction factor of 1.6 1s 3/1.6 
—1.7 as defined by Alper. For equal damage to 
oxygenated cells, neutrons inflict 1.7 times more 
damage to anoxic cells compared to roentgen rays. 
Low energy neutrons have poor penetration but 
good anoxic gain factors, while high energy neutrons 
have good penetration but lower anoxic gain factors. 
The depth dose multiplied by the anoxic gain factor 
gives the anoxic correct depth dose. Neutrons below 
s mev. have poor penetration. Above this energy, 
neutrons are more effective than roentgen rays in 
killing anoxic cells. It appears from recent experi- 
ments that at 14 mev. the anoxic corrected depth 
doses may be near the upper limit of the anoxic gain 
factor. If this is confirmed, there may be little dif- 
ference between 7 and 14 mev. neutron beams in 
their advantages for radiotherapy.—Komanduri 
K. N. Chary, M.D., F.F.R. 


Morean, R. L. Fractionation studies with 6 
MeV neutrons and 8 MeV x-rays. Proc. Roy. 
Soc. Med., March, 1965, 58, 162. (From: 
M. R. C. Cyclotron Unit, Hammersmith 
Hospital, London, England.) 


Pig skin was irradiated with fractionated doses of 
8 mev. roentgen rays and 6 mev. neutrons produced 
by the M.R.C. 45 inch cyclotron at Hammersmith 
Hospital. The subsequent reactions were observed 
from 3 months to 3 years. It has been found that the 
RBE of fast neutrons increased with the number of 
fractions into which the dose was delivered. In addi- 
tion, for similar early reactions, no progressive in- 
crease in tissue damage in neutron irradiated areas 
has been observed up to 3 years. These results seem 
to provide an explanation for the late tissue damage 
observed clinically by Robert Stone, who first used 
neutrons in therapy in the late 1950s. The late effects 
could be due to an increase in RBE with extended 
fractionation. 

The oxygen enhancement ratio is 1.7 in the case 
of 6 mev. neutrons compared to 3 in the case of 
roentgen rays. Hence, anoxic tumors can be treated 
more effectively. Cartilage which is normally anoxic 
is liable to more damage and, therefore, neutron 
therapy of tumors in the vicinity of cartilage is 
better avoided.—Komanduri K. N. Chary, M.D., 
F.F.R. 
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Cuen, YuNuc Fv, Bilateral hemophilic pseudo- 
tumors of the calcaneus and cuboid treated 
by irradiation: case report. 7. Bone €3 Joint 
Surg., April, 1965, 474, 517-521. (From: 
Surgical Department, Taiwan Provincial 
Taipei Hospital, Taipei, Taiwan, Republic of 
China.) 


The author presents a case of bilateral pseudo- 
tumors of the calcaneus and cuboid in an 11 year old 
boy with apparent classic hemophilia. The biopsy 
of the tumor showed a multilocular cystic mass filled 
with blood. The patient received 1,576 r (tissue dose, 
mid-plane) in 16 days to the right foot and 1,672 r 
(tissue dose) in 10 days to the left foot. The factors 
were: 250 kv., I5 ma., 50 cm. target skin distance 
and a filter of 2.2 mm. of copper. 

The pain subsided 3 days after roentgen therapy 
was started and completely ceased by the 10th day. 
Gradually, all the pseudotumors became smaller, 
and the protuberances had disappeared completely 
4 weeks after completion of roentgen therapy. Roent- 
genograms of the feet, made at this time, showed a 
decrease in the size of the cysts and what appeared 
to be some increase in the density of the bone. 

The patient has been observed for 2 years and 8 

months since treatment, during which time the feet 
showed no evidence of recurrence of the tumors, and 
the roentgenographic appearance of the involved 
bones has improved. 
. The author states that all the previous reports of 
the effects of radiotherapy for pseudotumors had 
been conflicting; the results in this case were dra- 
matic.—C. Peter Truog, M.D. 


Danese, Carnisro, and Howard, Joun M. 
Postmastectomy lymphedema. Surg., Gynec. 
E Obst., April, 1965, 720, 797-802. (From: 
Department of Surgery, Hahnemann Med- 
ical College, Philadelphia, Pa.) 


The authors, in a study of the pathogenesis of 
chronic edema after radical mastectomy, performed 
lymphangiographic and venographic examinations 
on 20 patients before and after radical breast surgery. 
They found three major lymphatic pathways evident 
in the upper extremity, coursing from the wrist to the 
antecubital fossa. These consisted of radial, medial, 
and ulnar routes that paralleled the course of homon- 
ymous veins. The epitrochlear lymph nodes were 
only associated with the ulnar pathway; and ef- 
ferent channels subsequently reached the axillary 
lymph nodes via a supra- or subfascial course. The 
median lymphatics drained directly into the axillary 
lymph nodes, as did the radial lymphatics. The 
radial lymphatics may, however, follow the cephalic 
vein into a deltopectoral lymph node and up into 
the cervical chain, bypassing the axilla completely. 
This occurred about 50 per cent of the time in this 
amall series. 
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In the postmastectomy state in those patients 
without edema, the contrast medium collected under 
the skin flap on the anterior chest wall, indicating 
that postoperative fluid collection in this area con- 
sists mostly of lymph drainage. The lymph channels 
all retained their normal appearance in this group of 
patients. 

In patients with lymphedema, marked dilatation 
of the lymphatics was present. Dermal backflow and 
reflux were also evident. In 4 patients with severe and 
long standing edema, no lymph vessels could be 
identified at the wrist. 

The authors believe that postoperative re-estab- 
lishment of satisfactory lymphatic drainage is de- 
pendent upon the existence of intact lymphatic 
vessels. That group of lymphatic vessels which 
accompany the cephalic vein, may, if present and 
not injured during the operation, provide the 
necessary collateral flow. If these are absent, some 
attempt at establishing a collateral flow usually 
occurs. When a moderate collateral flow ensues, a 
balanced stage is reached and a stationary phase of 
the disease results. If the lymphostasis is severe and 
of long standing, fibroblastic proliferation occurs 
which produces induration of the edema and prob- 
ably obliteration of the lymphatic vessels, with a 
slow progression of the disability. Since venous pres- 
sure and venograms were interpreted as normal in 
all patients, venous obstruction was not considered 
to play an important role in the pathogenesis of this 
syndrome. 5n 

Eleven roentgenographic ‘reproductions and one 
photograph are included in this paper.—Kenneth 
M. Nowicki, M.D. 


GaAurr, M. Henry, and KiNsELrA, T. Douavas. 
Carcinoma of lung with adrenal hyperfunc- 
tion and hypercalcemia treated by parathy- 
roidectomy. Canad. M. A. J., Feb. 13, 1965, 
92, 317-324. (From: Departments of Medi- 
cine and Medical Chemistry, Queen Mary 
Veterans’ Hospital, Montreal, Quebec, 
Canada.) 


The hypercalcemia of malignancy frequently 
responds to measures such as the administration of 
adrenocorticosteroids or chelating agents. 

The authors report a case of carcinoma of the 
lung, where the correction of the hypercalcemia was 
extremely difficult and demonstrate the effects of 2 
additional therapeutic measures on the hypercal- 
cemia. The patient presented hypokalemic alkalosis, 
renal failure, and pancreatitis associated with 
autopsy evidences of few bone metastases, The 
probable endocrine-like effect of the tumor on the 
development of hypercalcemia is postulated. 

The 2 additional therapeutic measures employed 
were: peritoneal dialysis and subtotal parathyroid- 
ectomy. The peritoneal dialysis was the most ef- 


Vor. 95, No. 1 


fective of the two, while subtotal parathyroid- 
ectomy failed to produce a further decrease in 
serum calcium values. 

The occurrence of hypokalemic alkalosis and the 
presence of increased adrenocortical function and its 
relation to the carcinoma of the lung are discussed 
at length and the possibility is advanced that this 
neoplasm produces two factors causing systemic 
effects ordinarily associated with the function of the 
endocrine glands. 

The authors suggest that the hypercalcemia and 
presumably the adrenal hyperfunction were at least 
in part due to a humoral factor produced by the 
tumor.—Luther W. Brady, M.D. 


RADIOISOTOPES 


Bucy, Paut C., and Ciric, Ivan S. Brain scans 
in diagnosis of brain tumors: scanning with 
chlormerodrin Hg 203 and chlormerodrin Hg 
197. J.4.M.A., Feb. 8, 1965, 707, 437-443. 

(Address: Dr. Bucy, 251 East Chicago 
Avenue, Chicago 11, Ill.) 


The authors performed scans, using radioactive 
mercury compounds (chlormerodrin Hg?® and Hg!?7) 
for the diagnosis and localization of brain tumors; in 
80 cases 105 scans were made. Good localization was 
obtained in 61 cases; the scan remained entirely 
normal in 11 cases; and it was termed equivocal in 
8 cases. 

All of the brain tumors but 1 (probably a meta- 
static tumor with multiple areas of localized increase 
in radioisotope concentration) were verified surgi- 
cally or histologically, or both. 

It was found that glioblastomas and meningiomas 
gave more constant as well as more definite results 
than other tumors. The technique, however, has not 
proven sophisticated enough to differentiate types 
of tumors, nor has it enabled differentiation between 
neoplasms and granulomas. 

Supratentorial tumors led to the greatest number 
of positive scans. Other tumors which were dis- 
covered and localized with scans included sarcomas, 
intracranial granulomas and metastatic tumors. 

Two cases of epidermoid cysts gave negative 
scans. These tumors are relatively avascular which 
probably accounts for their failure to pick up the 
radioactive mercury. 

Posterior fossa tumors were not discovered and 
localized in this series as readily as in others re- 
ported in the literature. 

The authors feel that the radioactive brain scan 
has proved to be the most important single proce- 
dure for the diagnosis of a brain tumor. It is empha- 
sized that a negative brain scan in a patient in whom 
neurologic examination and symptoms suggest a 
tumor should not preclude further investigative 
studies.—-Ronald Schaupp, M.D. 
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Overton, Marvin C., IIT, Hayne, Tuomas 
P., and SNopcnass, SawuEr R. Brain scans 
in nonneoplastic intracranial lesions: scan- 
ning with chlormerodrin Hg 203 and chlor- 
merodrin Hg 197. 7.4.M.A., Feb 8, 1965, 
IQI, 431—436. (Address: Dr. Haynie, Nuclear 
Medicine Service, University of Texas Medi- 
cal Center, Galveston, Texas 77551.) 


In a 2 year period in 162 patients with complete 
neurologic diagnostic work-ups including skull 
roentgenograms,  electroencephalograms, cerebral 
arteriograms, and in some cases, pneumoencephalo- 
grams, a final diagnosis of local intracranial disease 
was made. Of these, 100 had neoplasms and 62 had 
nonneoplastic lesions. Of the 62 patients with non- 
neoplastic local lesions, 39 had abnormal scans; 30 
were scanned with Hg?9 (10 uc/kg. to a limit of 700 
uc), and 32 with Hg!’ (in a dose schedule of 700 uc 
for adults and 500 uc for children). 

Accepted scanning procedures were employed 
after intravenous administration of the Hg com- 
pounds. Scans were interpreted by inspection and 
classified as positive, equivocal or negative. A posi- 
tive scan showed increased concentration on three 
passes of the probe over the site of the lesion. An 
equivocal scan showed lesser degrees of concentra- 
tion suggestive of abnormality. 

Patients with cerebral infarctions formed the 
largest group of abnormal scans in the series of 
nonneoplastic lesions. The appearance of the scan 
in almost all cases of cerebral infarction was that of 
an area of minimal increase in density and occasion- 
ally a wedge or pie-shaped configuration. A correla- 
tion between the time of infarction and the results 
of the brain scans is alluded to. Four outof 5 patients 
with intracerebral hematomas had positive scans. 

Other lesions such as cerebral arteriovenous mal- 
formations, cerebral aneurysms, brain abscesses, 
cerebral contusions, subdural hematomas and 
abscesses all proved to have a relatively high per- 
centage of positive results on brain scans. Only 1 
false positive case was encountered. A rather un- 
usual positive brain scan was found in a patient with 
acute multiple sclerosis. 

The reason for concentration of radioactive mate- 
rials in nonneoplastic as well as neoplastic intra- 
cranial lesions is not precisely known. Abnormal 
accumulation of a wide variety of radioactive sub- 
stances has been attributed to a presumed alteration 
in the blood brain barrier. 

The findings reported in this paper as well as other 
published reports emphasize the point that when 
utilizing the brain scan as a diagnostic method to 
detect and localize intracranial neoplasms, abnormal 
scans will be found in a number of patients with 
nonneoplastic disease. These positive scans must be 
carefully evaluated before assuming that the positive 
area does or does not represent a neoplasm or space- 
occupying lesion.—Ronald Schaupp, M.D. ` 
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Wircorski, RICHARD, MAYNARD, DOUGLAS, 
and Mescuan, I. The utilization of **?2tech- 
netium in brain scanning. F. Nuclear Med., 
Feb., 1965, 6, 121-130. (From: Department 
of Radiology, The Bowman Gray School of 
Medicine, Winston-Salem, N. C.) 


The most widely used agents for brain scanning 
at the present time are the mercurial diuretics, 
Hg!9 and Hg” chlormerodrin. Hg*9 chlormerodrin 
gives a higher renal dose (40-70 rads/mc) than the 
Hg"? compound. The energy of the Hg!” is 77 kev. 
and is not ideal for brain scanning. 

The Tc??? is obtained from a Mo**- Tc generator. 
The parent, Mo”, decays with a half life of 67 hours 
to produce a short lived daughter product, Tc*™ 
(half life of 6 hours). Tc®™ decays to Tc” with a 
gamma emission of approximately 140 kev. 

A dose of 10 uc of Toe js given orally in an iso- 
tonic saline solution with the patient being in a 
fasting state. The patients are instructed to move 
about or to lie on their right side to speed up gastric 
emptying. Scanning is begun after 30-45 minutes 
with the window set at 130-160 kev., a scan speed 
of 50-60 cm. per minute and a line spacing of 0.25 
cm. Both lateral scans are routinely done with either 
an anterior or posterior scan, depending on the 
findings on the lateral scans and the clinical impres- 
sions. 

A series of 142 patients was scanned, using Tc**™, 
and there were 24 abnormal scans; 12 of the abnor- 
mal scans were verified by pathologic diagnoses, 7 
vascular abnormalities were verified by arteriog- 
raphy, and the other $ correlated well with the 
clinical impressions. There were 3 proven false 
negatives: pituitary tumor, lipoma of the corpus 
callosum, and cerebellar metastases from a lung 
adenocarcinoma. 

The following cases were adequately visualized 
using Tc*?*: 6 malignant gliomas, 2 meningiomas, 4 
arteriovenous malformations, 2 cerebellar metas- 
tases, I brain abscess, I acoustic neuroma, and 3 
cerebral infarcts. 

The advantages of using Tc®™ for brain scanning 
are: it can be given orally; an optimum scanning 
energy of 140 kev.; high count rate with a lower 
patient radiation dose; scanning can begin within 
one-half hour after an oral dose; and adequate 
delineation and visualization of brain lesions. 

The disadvantages are: the Tc?** must be obtained 
from the generator daily; rapid decay of Tc®™ does 
not permit shelf storing; the patient must be fasting; 
possible extracranial contamination from saliva- 
producing artifacts; and the Tc*™ is not always ab- 
sorbed in an adequate amount. 

The authors were able to- obtain more technically 
satisfactory scans using Tc?" than Hg!’ in the 
dosage range normally ,used.—CAar/es W. Cooley, 
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McArzz, J. G., SrenN, H. S., Fugozn, G. F., 
Bacarsan, M. S., Hoizman, G. B:, and Zorrz, 
L. *""pc labeled serum albumin for scin- 
tillation scanning of the placenta. 7. Nuclear 
Med., Dec., 1964, 5, 936-946. (From: De- 
partments of Radiological Science, Ob- 
stetrics and Gynecology, Johns Hopkins 
University Schools of Medicine, Hygiene and 
Public Health, Baltimore, Md.) 


The authors review the history of attempts to 
localize the placenta with radioisotopes, and then 
describe the preparation of Tc? human serum 
albumin. The value of this tracer isotope in reducing 
patient radiation exposure is now well known. A 
number of scans performed with “Technetated”’ 
HSA are shown, and they afford excellent visualiza- 
tion of the structure of the placenta. 

Tissue distribution of Tc*™ serum albumin is then 
reviewed, and the expected considerable reduction of 
patient dose to both mother and fetus and to mater- 
nal and fetal thyroid glands is described, based in 
part on theoretic calculations. The method seems 
well worth investigation.—rederick Y. Bonte, M.D. 


MEcCKELNBURG, R. L. Clinical value of gener- 
ator produced 87-M strontium. 7. Nuclear 
Med., Dec., 1964, 5, 929-935. (Address: De- 
partment of Isotopes and Endocrinology, 
Memorial Hospital, Wilmington, Del.) 


Bone scanning with strontium 85 ig a recognized 
clinical technique practiced in many radioisotope 
laboratories. The isotope strontium 87m also has 
some rather attractive features for this purpose. Its 
half-life of 2.8 hours and the absence.of any beta 
emission assure reduced patient radiation exposure, 
while the .388 mev. gamma ray is an easy one to 
measure with existing commercial apparatus. 

The author describes a system consisting of a 
column which contains the parent, yttrium 87, 
which is itself produced by cyclotron bombardment 
of strontium 87. The half-life of the parent yttrium 
87 is 80 hours, and it is kept in place by adsorption 
onto BioRad AG-1, X.8 resin in an ion exchange 
column. Thereafter the generator may be eluted 
with ammonium carbonate, and after the initial 
stabilization phase the percentage of the parent 
present in the eluate is negligible. Per 100 uc dose of 
strontium 87m, the dose to the bone is estimated’ at 
40.5 mrads and the dose to the whole body at 1.2 
mrads, as opposed to figures of 3.7 rads and 1.1 rads, 
respectively, were a dose of 100 uc of strontium 85 
to be used. Several scans made with strontium 85 
are presented and are of the usual quality of radio- 
strontium bone scans. 

The generator method of production of strontium 
87m seems to have much to recommend it to any 
laboratory heavily engaged in bone scanning with 
radiostrontium.—Frederick J. Bonte, M.D. 
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PozANANSKI, THomas W., and FRANKEL, SAM. 
The roentgenographic development of radio- 
strontium (Sr?9?)-induced osteogenic sarcoma 
in the rat. J. Bone & Foint Surg., March, 
1965, 474, 349-358. (Address: 216 South 
Kingshighway, St. Louis, Mo.) 


In a control study 60 rats were injected with a 
single known cancerogenic intraperitoneal dose of 
0.75 microcurie of Sr® per gram of body weight. 
Roentgenograms of the injected and controlled 
animals were obtained at 14 day intervals, or more 
frequently when clinically indicated, with the 
animals anesthetized for the procedure. At the death 
of the animal, terminal roentgenograms were also 
made, and a complete postmortem examination was 
performed. 

Osteogenic sarcoma developed in 39 of the injected 
rats (65 percent), A combined percentage of 58.8 per 
cent of the neoplasms occurred in the spinal column, 
followed by 28 per cent 3n the long bones. In addi- 
tion to the primary site neoplasm, 18 of the 39 rats 
(46.1 per cent) exhibited a total of 29 separately 
arising osteogenic sarcomata, Pulmonary and 
lymphatic metastases were present in 64.5 per cent, 

The earliest time that an osteogenic sarcoma was 
visualized roentgenographically was 150 days after 
injection of Sr®; the latest, 206 days, There was a 
tendency for tumors. to be predominantly either 
boneforming, or non-boneforming, with completely 
osteolytic tumors being rare. In tumors of long 
duration, a tremendous amount of newbone forma- 
tion was common, and a large soft-tissue mass, often 
containing flecks of neoplastic bone, was present 
contiguous to the bone. 

Sr® is a known bone seeker, which is concentrated 
rapidly at sites of active bone growth within 1 to 2 
hours after injection. The most recent work indicates 
that the mechanism of strontium turnover is ap 
parently an ion exchange at the surface of the bone 
mineral with no indication of intracrystalline incor 
poration. Radiation damage to the bone is the result 
of the long physical half-life of 27.7 years and the 
high beta energy produced. Reportedly, the maxi- 
mum penetration of Sr*? — Y* beta particles through 
bone is approximately 5.5 mm. with an average 
range of 1.3 mm. 

It is known that an osteogenic sarcoma can be 
induced in man by internally deposited radium and 
following injury to bone from external radiation. 
Radiostrontium constitutes a relatively large frac 
tion of the fission products produced in a nuclear 
explosion, but to date, no instances of Sr*-induced 
osteosarcoma have been reported in man.—Donald 
M. Monson, M.D. 
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Rose, G. ALAN, Reep, G. W., and Smarts, A. H. 
Isotopic method for measurement of calcium 
absorption from the gastro-intestinal tract. 
Brit. M. F., March 13, 1965, 7, 690-692. 
(From: University Departments of Medicine, 


and Medical Physics, the General Infirmary 
at Leeds, England.) 


The authors used a combination of the Ca‘ test 
with the conventional calcium balance test to study 
the calcium absorption from, and secretion into, the 
bowel. Twenty-three of the 25 patients studied had 
various disorders of calcium metabolism. 

A dose of 10 uc Ca‘? was given either in one dose 
or distributed during the day with the meals. The 
single dose method gave a better correlation between 
true and net calcium absorption. The stools were 
left in the original cartons and the radioactivity was 
measured in a cylindrical array of Geiger-Mueller 
counters, The counter geometry gave a uniform 
sensitivity of response over a volume large enough to 
include the carton. The sample were measured in a 
lead container with a wall of 2 mm. thickness to 
screen out the radiation from Sc" to which the 
calcium isotope decays. The stools were checked until 
no radioactivity was detected. The percentage of 
isotope absorption was determined. The true calcium 
absorption, the net calcium absorption and the net 
secreted calcium were determined. The true calcium 
absorption is a product of the percentage isotopic 
absorption and the dietary calcium, The net calcium 
absorption is the difference between the dietary 
calcium and the fecal calcium obtained during the 
same metabolic period. The net secreted calcium 1s 
obtained by subtracting the net calcium absorption 
from the true calcium absorption. 

'The secreted calcium was not raised in metabolic 
conditions most commonly associated with raised 
fecal calcium. The cause of the high fecal calcium 
was, in all cases except one, due to failure to absorb 
calcium and not to a rise in calcium secretion in the 
gastrointestinal tract. It is believed that most of the 
calcium secretion is in the bile and succus entericus. 
The net secreted calcium is virtually the true 
secreted calcium. The net secreted calcium was 
reasonably constant in most patients studied, but 
exceptions did occur. 

The present series of radioisotopic tests for calcium 
absorption gave constant and reliable results. It was 
concluded that the oral Catf test could be used as an 
alternate to the conventional calcium balance studies 
as a means of finding net calcium absorption. 

The advantage of using the Ca‘ test is that there 
is no need for handling or chemical studies of the 
stools.—Charles W. Cooley, M.D. 
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TUBERCULOSIS OF 
VERTEBRAL COLUMN 


(Pott’s Disease) 


Kyphosis of vertebral column 
due to tuberculosis 


PROBLEM: Patient, a short man. 36 years old, 


had severe thoracic kyphosis, apex in area of 


T2306. Beginning al age 5 years, he received 
therapy for vertebral tuberculosis for a 10-year 
period. From then on, he enjoyed good health 
until 6 months before present admission when 
severe back pain developed. This subsided and 
was followed by numbness of hips and knees 
accompanied by progressive weakness of lower 
extremities. 


Neurological Study showed weakness of calf 


muscles and left posterior thigh muscles. Also 
noted were bilateral, hyperactive, deep-tendon 
reflexes with spasticity. Babinski's sign was 
positive bilaterally with bilateral ankle clonus. 


Skin sensation was decreased between levels of 


Tll and S3. 


SURGERY: Fusion of right half of vertebral 
column between T4 and L3 lo prevent further 
damage to spinal cord and relieve pain. Tuber- 
culous process had not eroded through the 
vertebrae. 
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Radiologia Clinica 


International Radiological Review 
Redactores: F. BUSCHKE, San Francisco, Cal.; R. SARASIN, Genéve; A. ZUP- 
PINGER, Bern 


One volume of six parts is issued annually and costs U.S. $15.50 (postage included). 
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... for multisection radiography 


NEW “STANDARD” THYROID 
UPTAKE NECK PHANTOM 


Worldwide standardization of the method for 





measuring the accumulation of radioactive 
iodine in the thyroid gland would greatly benefit 
clinical interpretation and regional comparison 
of results. A standard neck phantom has, there- 
fore, been recommended and specified by a 





group of Consultants of the International Atomic 
Energy Agency. Ours is the first such standard 
phantom commercially available. 


The thyroid phantom package consists of a 





mendi] | lucite cylinder and bottle carrier, one dozen 
AUER SPECIAL ADAPTOR bottles, and a capsule carrier. Price: $95 fob 
Special Recessed Bucky Tray Brooklyn, N. Y. 
for Models S-35 and S-4 E A 





BARUCH INSTRUMENTS CORPORATION 


277 PARK AVENUE, 18TH FLOOR 
NEW YORK, NEW YORK 10017 


Ask for our Bulletin TPH-7. 








“AUER MULTISECTION CASSETTES — — 
Models S-35, S-4, $23 


AUER SIMULTAN-MULTISECTION 
CASSETTE and ADAPTOR 


for exceptional radiography —thanks to 
expertly selected and graded screens. 


You'll save 
enough in 
time and 
space to 
more than 
pay for a 
Micro X-Ray 
Recorder... 


MODEL S-23 is only 21 mm high and fits the con- 
ventional L-F Bucky tray like any single film cassette. 
Model S-23 allows for: 

3 cuts at 12 cm distance or 2 cuts at 1 cm distance 


MODEL S-35 and MODEL S-4 require special Bucky 
tray adaptor which fits most X-ray tables. 





THE CASE OF THE 
MISSING X-RAY 
FILE CABINET 











Model 5-35 allows for: Mocel S-4 allows for: MICRO RECORDER puts an entire file in the 
5 cuts at 1⁄2 cm distance 4 cuts at 1 cm distance palm of your hand. Put all roentgenograms on 
or 3 cuts at 1 cm distance or 2 cuts at 2 cm distance microfilm, retaining clinical detail and density 
or 2 cuts at 2 cm distance for future reference. Actually improves on some 


prints by allowing for correction of darkened 


Ask your local — or write for or over-exposed areas. 1100 to 4400 X-Ray films 
X-ray dealer... P V catalogue to: per roll, real space saver, real money saver, 
; simple to operate. 


PHYSICIANS TECHNICAL * illustrated descriptive folder 


Write for * service rental plan 


EQUIPMENT CO., INC. * catalog of teaching film slides 
MICRO X-RAY RECORDER, INC. 


X-Ray Accessories and Specialties 


3755 West Lawrence Avenue 


12 Van Dam Street, New York 13, N. Y. i ; Chicago 25, Illinois, U.S.A. 











YEARS of integrity have helped us 
97 to become America's largest buyers of 


USED X-RAY FILM 


9 We purchase all makes and sizes from any point in the 
nation, and pay the freight cost. 


€ We remit in advance if desired, or promptly after receipt 
and tally of the value. 


€ Write for prices today. We will send shipping labels, and 
direct your film to our nearest plant. 


DONALD McELROY, INC. 


53 W. Jackson Blvd., Chicago 4, Ill. 
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Association of Radiologists. 





Price $5.00 per annum in Canadian or equivalent funds. 
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RADIOLOGISTS 
WANTED 


As a result of significant expansion and 
modernization of the Radiology Service of 
the VA Hospital, New York, New York, 
openings exist for well qualified senior 
radiologists. The service is closely affiliated 
with New York University Bellevue Medi- 
cal Center, and offers substantial clinical 
and research material especially strong in 
neuroradiology, gastroenterology and chest. 
Salary range to $21,000 depending on 
qualifications. Apply to Chief, Radiology 
Service, VA Hospital, First Avenue and 
East 24th Street, New York, New York 
10010. 


An Authorised Binding 
for 


THE AMERICAN JOURNAL OF 
ROENTGENOLOGY 
RADIUM THERAPY AND 
NUCLEAR MEDICINE 


ements have been made for subscribers to 
have their journals bound into distinctively de- 
signed books. 
Six issues, January through June or July thro 
December, bound in best grade garnet washable 
buckram imprinted with your name on cover, cost 
but $5.95 per volume. 
Bound journals serve as an immediate reference 
for information and r ey conserve space 
and permanently preserve the important communi- 
cations from becoming mislaid or lost. Most im- 
portant of all, they save time! 
Ship journals parcel post. Within forty-five days 
after dins i bound volumes will be shipped pre- 
paid anywhere in the U.S.A. Full remittance must 
accompany order. 


PUBLISHERS’ AUTHORIZED 
BINDERY SERVICE 
(Binders of all Journals) 
430 W. Erie St., Chicago, Illinois 60610 





? IMPORTANT NEW TOOLS FOR X-RAY TECHNICIANS 


A TEXTBOOK OF ELEMENTARY 
RADIOGRAPHY FOR STUDENTS 
AND TECHNICIANS 


By Donald deForest Bauer, Klamath Valley 
Hospital, Klamath Falls, Ore. A stream- 
lined basic course of instruction in diag- 
nostic radiography for those who operate 
x-ray equipment without benefit of formal 
training as well as for students enrolled in 
regular hospital a ar Technical 
terms are carefully explained. Step-by-step 
instruction on operation of diagnostic eq T 
ment; evaluation of constant and variable 
technic factors; transition between differing 
kilovoltages, distances, types of screens, 
etc.; fundamental anatomy and physiology 
as a foundation for common radiographic 
studies; preparation of patients for routine 
use cae examinations; views to employ; 
and starting technics for all standard views 
in routine radiographic studies. 


MEDICAL X-RAY TECHNIQUE 
(2nd Ed., 3rd Ptg.) 


By G. J. van der Plaats, St. Annadal Hosp., 
Maastricht, The Netherlands. Translated 
by Gerald E. Luton, Eindhoven, The Neth- 
erlands. À comprehensive, up-to-the-minute 
handbook for all concerned with the medi- 
cal employment of x-rays in diagnosis and 
therapy . . . particularly for technologists 
in training. Partial list of contents: Proper- 
ties of X-Rays; Methods of Image Forma- 
tion and Laws of Projection; Perceptibility 
of Detail in the X-Ray Image; Definition 
(Sharpness); Contrast; Qualities of Fluoro- 
scopic Screens, Radiographic Films and In- 
tensifying Screens; Processing Room 
and indi Technique, Special Expo- 
sure Techniques; Radiographic Technique 
in General; Special Radiographic Tech- 
niques; Apparatus for X-Ray Diagnosis; 
The Biological Effect of Radiation and 
Methods of Irradiation. 


1965 260 pp. 1965 508 pp. 
$8.50 6 il., 5 tables $14.50 393 il. 
CHARLES C THOMAS PUBLISHER rasa d iu SPRINGFIELD ILLINOIS 
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The 
Marshall 


PRESSURE 
INJECTOR FOR 


ANGIOGRAPHY 


1. Simplified automatic timing device correlates 
the injection and exposure 
2. The quantity for each injection is adjusted 
mechanically 
3. Scale indicates quantity for each injection 


MULTIPLE INJECTION WITHOUT RELOADING: 
Successive injections of desired quantity toa total 
of 150 c.c. 


UNIFORM CONTRAST ASSURED: 


Rapid uniform thrust with good back up pressure 


PORTABILITY FOR CONVENIENCE: 
Complete unit (only 47 pounds) can be placed on 
X-ray table 


LOW COST: 
Simple, functional design provides accuracy and 
adaptability 


Permits a wide range of film exposures before, dur- 
ing and after the injection of the contrast medium. 


Write for data 


SIGMAMOTOR, inc. 


46 North Main Street, Middleport, N. Y. 
Phone: Area Code 716 RE 5-3411 

















Don’t share / 
that Radiograph! 


Not when radiograph duplicate films can be 
made so quickly and easily on a Blu-Ray 
Radiograph Duplicating Printer. 

Why else do you need one? Because it's an 
ideal tool for producing subtraction masks 
used in the subtraction technique (with 
Kodak Commercial Film — Estar thick 
base). Also because it makes radiograph 
duplicate films that . . . provide copies for 
therapy mapping; furnish records for trans- 
ferrals; are excellent OR aids for surgeons; 
furnish economical research and teaching 
aids; and stop the waste of do-it-yourself 
solarization. 





Any valuable radiograph film should be 
duplicated. Today it's easy. 


SEND COUPON FOR A FREE TRIAL 





| 

| 6509 Westbrook Road, Essex, Connecticut | 
| Please send literature and arrange for a free | 

trial of a Blu-Ray Radiograph Duplicating 
| | 
| Printer. | understand there is no obligation. | 
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emulsions and stabilized bases. 


Hunt has the total experience to formulate high speed 
x-ray processing chemistry for all automatic processors. 


Hunt has the total experience to manufacture processing 
chemistry that is compatible with all the new x-ray film 
emulsions and bases. 


Hunt has the total experience to formulate specialized 
chemistry such as Cine 5-Negative Developer for cine 
roentgenographic processing. 


The Hunt sales force has the total experience to help you 
with all phases of x-ray processing. 


The Hunt team of service engineers has the total experi- 
ence to keep your automatic processing equipment 
running at maximum efficiency. 


The sum total of this experience is Graph-O-Mat® Chem- 
istry. Graph-O-Mat® Developer-Replenisher and Graph- 
O-Mat® Fixer liquid concentrates are formulated for use 
in all automatic processors, and with all medical x-ray 
tilms. They are formulated to produce optimum image 
detail combined with the lowest possible fog level. 


HUNT 





why Hunt Chemistry is best for the newest 


HUNT CHEMICAL CORPORATION 
Palisades Park, N. J., Branches in Principal Cities, PHILIP A. HUNT COMPANY (CANADA) LTD. 
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Want to get the sharpest, 
clearest radiographs possible in 
cerebral, aortic, renal and other 

small area angiography ? 


(As well as quick operating room films for 
radium insertions, operative 
cholangiography, and hip nailings) 


Get this. 


It never breaks down. 

It never gets jammed. 

It never magnifies. 

It can be used in the operating room or 
the X-Ray Department, with portable 

as well as fixed X-Ray tubes, and with 
Polaroid as well as standard 

10" x 12” cassettes. And it's economical, 
both in purchase price and use. 

Get the picture ? 
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The Mepco IV serialograph. 





For information, call or write: 


Medical Equipment and Photo Company 
12300 Washington Avenue 

Rockville, Maryland 

Phone (301) 427-3850 
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Where do you most need 
KODAK X-OMAT processing 
of medical x-ray film? 





You can have it, virtually anywhere, 
thanks to the size and price of the new 
Kopak X-Omat Processor, Model M5. 
It’s even more compact and lower in cost 
than other models, yet it maintains their 
proven performance reliability. 


The Model M5 is just right for single- 
unit installation in private offices and 
clinics where full- or part-time diagnostic 
service is provided, and in smaller depart- 
ments in hospitals; multiple-unit installa- 
tions in larger x-ray departments; supple- 
mentary installations in the central x-ray 
department, such as "special procedures" 
rooms; and installations serving emer- 
gency, surgery, neurology, etc. 


The Model M5 needs only 15 inches of 
space inside the darkroom—for the film- 
feeding station. Outside the darkroom it 
needs only 22' inches of floor area 30 
inches wide—less than five square feet ! 
Its capacity is 70 sheets of film per hour, 
average of intermixed sheet-film sizes. 
The processing cycle — dry to dry — is 
eight minutes for an average-size film. 


The mechanical principles and proc- 
essing chemistry used by the Model M5 
are the same as those used by other 
members of the Kopak X-Omar Proc- 
essor family. They produce, in combina- 
tion with Kopak Rovar Brure and 
Kopak Brue Branp Medical X-ray 
Films, the superior radiographic quality 
that radiologists the world over have 
come to expect since the introduction of 
the Kopak X-Omart Processing System 
in 1957. 


Would you like further information 
about the new Model M5, or about 
Models M3 and M4B, which are avail- 
able for installations requiring their 
greater processing capacity? Simply 
consult your Kopak X-Omar Processor 
dealer, or write 


EASTMAN KODAK COMPANY 
X-Omat Center, Rochester, N.Y. 14650 


The design of a Profexray generator 
automatically designs long life into the 
x-ray tubes it powers. Ask any radiologist 
who uses Profexray apparatus. 


PROFE XRAY) 
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RENOGRAFIN 
HAS A SAFETY RECORD 
10 YEARS OLD 


Renografin, the first contrast agent contain- 
ing meglumine, appears to be well tolerated 
by the urologic patient — the danger and the 
incidence of reaction with this contrast 
agent are both minimal." 

Renografin-60 is particularly suited to cere- 
bral angiography. Free flowing at room tem- 
perature, the agent, when introduced into 
the carotid artery, causes ‘‘little or no discom- 
fort"? to the patient. In cerebral angiography, 
Renografin-60 provides better results with 
fewer reactions.@ 


Dosage and Administration for Cerebral Angiogra- 
phy: Renografin-60. A single 10 cc. dose, repeated 
as indicated, rapidly injected by percutaneous or 
operative method into carotid artery for visualiza- 
tion of cerebral vessels and into vertebral artery for 
films of the vessels in the posterior fossa or the oc- 
ciptal lobes; children require less in proportion to 
weight; Renografin-60 should be warmed to body 
temperature before use. 

Supply: Renografin-60 (Meglumine Diatrizoate Injec- 
tion U.S.P.) providing 60?/; meglumine diatrizoate — 
25 cc. ampuls and vials. All ampul packages con- 
tain 1 cc. ampuls (and all vials contain sufficient 
excess) for sensitivity testing. 

Side effects: Severe, life-threatening reactions are 
rare; when they occur, they suggest hypersensitivity 
to the contrast agent. Transient flushing and nausea 
during injection may occur. In rare instances, ana- 
phylactoid reactions may occur. 

Precautions: |.V. test dose may be given; do not ad- 
minister if patient exhibits sensitivity. Stop examina- 
tion upon evidence of allergy. Use with caution in 
extreme age, severely debilitated patients, cyanotic 
infants, patients with chronic pulmonary emphysema, 
advanced arteriosclerosis, severe hypertension, car- 
diac decompensation, and recent cerebral embo- 
lism or thrombosis. The possibility of thrombosis 
should be borne in mind when percutaneous tech- 
niques are employed. 

For full information, see your Squibb Product Refer- 
ence or Product Brief. 

References: 1. Nogrady, M. B., et al.: Amer. J. Ro- 
entgen. 90:37, 1963. 2. Doehner, G. A. and Brugger, 
G. E.: New York J. Med. 60:4022, 1960. 


HENDOGHAFIN 


SQUIBB MEGLUMINE DIATRIZOATE 


INJECTION U.$. P. 


*Meglumine (formerly methylglucamine) 
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HALSEY FLEXI-PLY 


Lead Vinyl Aprons 





* They flex with 

every body movement |. 
because they're made of 
multiple layers of thin, 
soft, lead vinyl... 





Broad shoulder and back panels assure optimum weight dis- 
tribution. Note how the tie straps provide snug, easy fit without 
any pull on the shoulders. 

Halsey Flexi-Ply Aprons clean easily, and are exceptionally 
resistant to tearing, cracking, abrasion. 


HALSEY LEAD-RUBBER APRONS 


Available in conventional apron and in coat type; lined or un- 
lined. Conventional type can be had in standard weight (0.5 mm 
lead equivalent), heavy weight (0.75 mm lead equivalent) and 
light weight (0.35 mm lead equivalent). Coat type is available 
in standard and light weights. 

These aprons are all 36” long; extra-long aprons can be 
supplied on special order. 


Write for complete apron listing 
or ask your dealer 
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FLEXI-PLY APRONS 


0.5 mm lead equivalent 
Regular (38" long) ........ No. 181-A-R 
Long (42" long) .. ........ No. 181-A-L 
Extra-long (48" long) .... No. 181-A-XL 


0.25 mm lead equivalent 


Regular (38" long) ........ No. 180-A-R 
Long (42" long) ......... No. 180-A-L 





HALSEY X-RAY PRODUCTS, INC. 
1425-37th STREET, BROOKLYN, N.Y. 11218 


A new combination of tube unit accessories is 





now offered to insure optimum performance of 
Dynamax ' 50" and "60" rotating anode X-ray tubes: 


1 


High-Speed Motor Control Type L-2A Motor 
Control provides necessary frequency of 180 
cycles for triple speed anode rotation. Inter- 
locks with high voltage to prevent exposure 
prior to proper rotor acceleration. Provides fil- 
ament boost control for high energy exposures. 
Safeguards against improper or open stator 
wiring connections. 


Dynabrake Type B-1 Dynabrake provides dy- 
namic braking (DC voltage applied to stator 
winding...essential for high-speed rotation, 
available for regular speed. 


Dynacycle Type D-1 Dynacycle furnishes semi- 
automatic power control to maintain proper 
Dynamax stator power when continuous rota- 
tion is required. Removes stator power after a 
short, fixed delay period following examination. 


For details, write The Machlett Laboratories, Inc., 


Springdale Connecticut 06879. An Affiliate of 
Raytheon Company. 


ELECTRON TUBE SPECIALIST 





A BAKER’S DOZEN 





THIRTEEN FEATURES 


that assure the precise application 
of your specified treatment and the 


comfort of your patient — with the 


THERATRON 
60 and 80 


COBALT 60 TELETHERAPY UNITS 


INFORMATION ON THESE AND THE MANY OTHER OUTSTANDING FEATURES AVAILABLE ON REQUEST 


HUNDRED COUNTRIES 


DETAILED 
IN OVER ONE 


SALES AND SERVICE REPRESENTATION 
ATOMIC ENERGY OF CANADA LIMITED 

Commercial Products + P.O. Box 93 * Ottawa * Canada 
64-4M 





THE NORELCO 






ING STAND 


Fully remote-controlled. 
90°/90° table with possibilities for 
spot filming and cinefluorography 
(using Image Intensifier), as well 
as normal Bucky exposures—all 
with one tube. 
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MAGE INTENSIFIERS 


The new Norelco 9/5 Dual Norelco Image Intensifiers pro- 
. Image Intensifier combines, in one 


| vide the high degree of Contrast 
= . tube, the 9" and 5" fields, andjoins Detail Perceptibility which is re- 
— — the famous Norelco 6" and 3 quired in present-day diagnostic 
— . models. Fully integrated with i techniques. 

. — associated tables the new 9/5 in- Our systems engineers are avail- 
Tum corporates wide-angle viewer or 


able, without obligation of course, 
Ron TV camera for fluoroscopy. to answer your questions in full. 








y : 6” 9" 9/5" 
XS AE lapi Sareen Diameter 6" (15cm) 9" (23cm) 9" (23cm) 5" (12cm) 
__ Output Screen Diameter | 9/16" (14.5mm) | 13/16" (20mm) | 13/16" (20mm) | 13/16" (20mm) 
| — Resolution (Central) 50 LP/Inch 40 LP/Inch 40 LP/Inch 60 LP/Inch 
Hag. Spar Resolution (Peripheral) 30 LP/Inch 25 LP/Inch 25 LP/Inch 60 LP/Inch 
E — — Conversion Factor* 36 36 36 12 
TA —— Minimum Contrast 4% 4% 4% 4% 
_ Anode Voltage 25 kV 25 kV 25 kV 25 kV 
. Viewing/Recording Biocular Mirror Viewer. High Speed Lens f 1:0.75. Transistorized 
"m Medical TV Systems—Plumbicon/Vidicon. Cine 16/35mm-pulsed or 
at non-pulsed. Spot-Film Cameras—70mm Single Frame/High Speed. 
*Per I.C.R.U. recommendations in National Bureau of Standards Handbook £89: (cd/m?)/(mR/sec) 
y mane 





*Plumbicon is a registered trademark. 
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AK ORTH PRMERICAN PHILIPS COMPANY, INC. 


orelco Professional Products Division, Medical Department 


100 Fast 42nd Street New York New York 10017 (919) O¥Xfard 7-A3600n 


The patient, a 36-year-old white woman, 
complained of pain and weakness in the 
lower back and the lower left limb. A myelo- 
graphic study with 12 cc of PANTOPAQUE 
| lophendylate Injection | demonstrated a de- 
fect in the median plane between the third 
and fourth lumbar vertebrae. Diagnosis of 
diastematomyelia was confirmed surgically. 


"PANTOPAQUE" is the registered trademark under which all 
leading x-ray dealers supply the compound ethyl iodophenylun- 
decylate, which is synthesized in the laboratories of Eastman 
Kodak Company and prepared as the myelographic contrast 
medium lophendylate Injection, U.S.P., by Lafayette Pharmacal 
Inc. The trademark serves to indicate to the radiologist continuity 
of experience in the manufacture of this medium. 
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the clinical situation demands 
conclusie, differential diagnosis 


consider these contrast media 
Hytrast® (iopydone, iopydol 
Ethiodol® (ethiodized oil) 
Lipiodol® 28% (iodized oil) 
Lipiodol® 40% (iodized oil) 
Ascendant Lipiodol® (floating iodized oil 
Visciodol® (Lipiodol-sulfanilamide) 


... and procedural aids 


Colo-Bar® (ready-to-eat cholagogue) 
Polysorb® Hydrate (for radiation dry skin 


CONTRAST MEDIA ——DEVELOPMENTS OF GUERBET LABORATORIES 


E. FOUGERA & COMPANY, INC. HICKSVILLE, L. 1I., NEW YORK 








the Harlech X-ray generator hardly ever 





has to open wide and say “‘aaaaah”’ 


Solid state reliability is why: an absolute 
minimum of moving parts to get out of or- 
der. Other solid state benefits: 240 MA at 
125 KVP continuous power in a strikingly 
small package — only 315" wide, 18%. 
high, 16" deep. And instantaneous power 
with 1/120 of a second impulse time 
selections. 


That's why the Harlech won the New 
Product Award of Industrial Research 
Magazine — as one of the 100 most sig- 
nificant designs of the year. That's why 
you should ask your local Keleket repre- 
sentative about the newest medium power 
generator — from Keleket, for 65 years, 
the first name in medical X-ray. 





A Division of Laboratory For Electronics, Inc. 


gE | KELEKET 


WALTHAM, MASSACHUSETTS 02154 


Medical X-ray Equipment e Accessories and Supplies 
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Dr. John F Roach, Radiologist In-Chief (right), and Dr. 
Thomas L. Hawkins, Jr. (left), Asst. Director of the Al- 
bany Medical Center Hospital, Albany, N. Y. The equipment: 
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The Westinghouse 


Professional Commitment 
in Radiology 


at work in Albany 


The Heart Catheterization Room of the Albany Medical Center Hospital, 
in Albany, N. Y., is equipped with the new Westinghouse Televex Ill 
Telefluoroscopic System—in addition to the Specialized equipment 
necessary to this procedure. This versatile high quality unit includes 
a 9"—6" Image Amplifier with a brightness gain of 5000X; a 16mm 
Cine attachment which takes pictures at speeds of 7.5, 15, 30, 60 
frames per second; and 2 monitors. The unit may be operated from 
table side or remote control. Power is furnished by a Westinghouse 
Riviera 300ma, 150kv generator 


What the Westinghouse Professional Commitment in Radiology offers you... 
Facilities planning from simple layout to architectural plans and 
equipment specifications for a new hospital Radiological Suite...De- 
sign and installation of equipment to meet diagnostic specifications 
and case load requirements...Care of equipment through our unique 
Preventive Maintenance Service Plan...Research and Development 
projects to meet the growing need for further advances. such as 
today's Image Amplifier — first introduced commercially to the pro- 
fession by Westinghouse. 


Ask your local Westinghouse Representative to discuss how these 
services can help you, or for service and equipment information, 
write us. Westinghouse Electric Corporation, X-Ray Division, Wilkens 
Avenue, Baltimore, Maryland. 


A Westinghouse Sierra Overhead 
Tube Stand is also installed in the 
Heart Catheterization Room for An- 
giographic procedures. Used in con- 
junction with the Riviera generator, 
It offers a recycling rate of 8 per 
second or greater, if necessary. 





You can be sure if its Westinghouse 





Excretory urogram with Hypaque 50 per cent 
(30 cc.) Hydronephrosis, right, secondary 

to cancer of the bladder, blocking the 

orifice of the right ureter; 25 minute film. 


when instrumentation is undesirable 
precise excretory urography 


There are many patients where cystoscopy or catheterization is either undesirable or 
impossible in determining urinary tract pathology. This may be due to mechanical 
difficulties (e.g., deformity, anomaly, etc.), debilitated states, infancy, advanced age, 
infection, pregnancy or after extensive pelvic operations. 


In such cases, Hypaque Sodium 50% often provides precisely defined urograms of the 
kidneys, ureters and bladder, with valuable information about their functional activities, 
undisturbed by instrumentation. Further advantages are: (1) no age limit to the 
procedure, and (2) no need to administer an anesthetic. 


Contraindications: Advanced renal destruction associated with severe uremia, and 
severe liver disorders. 


Precautions: Caution is advised in patients with hyperthyroidism, hypertension, severe 
Cardiovascular disease, active tuberculosis, and a history of asthma or other allergy, 
especially to iodine. Because of the possibility of temporary suppression of urine, it is 
wise to allow an interval of at least 48 hours before repeating retrograde or excretory 
urography in patients with unilateral or bilateral reduction of normal renal function. 
Side effects: Excretory urographic agents may produce symptoms of an anaphylactic* 
nature in sensitive persons. Patients should be watched carefully during injection as 
serious reactions, including fatalities, have occurred with all commonly used mediums. 
Minor reactions, such as nausea, vomiting, excessive salivation, flushing, dizziness, 
urticaria, and muscular twitching may occur. 

Supplied: In sterile aqueous solution. Ampuls of 30 cc. (with 1 cc. test ampuls), boxes of 
1, 10 and 25. Also, rubber stoppered vials of 20 cc. and 30 cc., boxes of 1, 10 and 25. 


*Physicians should study the package insert for information on preventive measures and management of 
untoward reactions before administering Hypaque (diatrizoate sodium). 


ée 3 o 
Urograms with excellent anatomical detail | 
an illustrated booklet 


e 
0 with complete information 
0 is available by writing to 


e e x: Winthrop Laboratories 
brand of Glatrizoate sodium 
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SIEMENS 


RATIONAL 
X-RAY 


DINE] NON) S 





PANTOSKOP 2 


The X-ray unit for versatile 
exploratory techniques. 


Screening and radiography of 
standing and seated patients 
including Trendelenburg 
position down to 15°. 


Unencumbered access to 
the X-ray unit from either side 
of the EXPLORATOR P. 


Effortless and motor-assisted 
longitudinal shift of spotfilm 
device. 


Selective tele-radiography 
aided by motorized DISTATOR 
and motorized grid change. 


Cassette insertion either 
from the left or right side, 
even with attached SIRECON 
image-intensifier television 
setup. 


Large-field fluoroscopy 
and sectional magnification 
mediated by 

SIRECON duplex 25/15. 


System can be extended 

to image-intensifier spotfilm 
radiography 

and cinefluorography. 





SIEMENS MEDICAL OF AMERICA INC., 685 LIBERTY AVENUE, UNION, N. J. 
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DRIP INFUSION PYELOGRAPHY* 


By ARTHUR J. WENDTH, Jr., M.D.1 


ALBANY, NEW YORK 


URING recent years an increasing 

number of reports have appeared in 
the medical literature in which the use of 
large amounts of contrast material in order 
to obtain diagnostic visualization of the 
renal parenchyma and collecting systems 1s 
advocated.??.97.91? Perhaps the most sig- 
nificant of these is the report by Schencker? 
who, for the first time, used massive doses 
of contrast material and showed not only 
that this was a safe and efficient method for 
obtaining clear demonstration of the col- 
lecting systems, but also that the method 
provides nephrograms of a quality permit- 
ting accurate differentiation between renal 
cysts and tumors. 

In the past, relatively few nephrotomo- 
graphic procedures have been performed in 
our department, and in these the Evans 
technique was utilized.? Although the re- 
sults were rewarding in differentiating renal 
cysts from tumors, we found this type of 
study somewhat cumbersome. Moreover, 
the procedure was fraught with inherent 
pitfalls and presented a certain "chance 
factor" of exposing the arterial phase film 
precisely at the proper instant as deter- 
mined bv the arm to tongue decholin circu- 


lation time. Also, the need for special equip- 
ment was a disadvantage although not an 
insurmountable one. The greatest problem, 
however, was the necessity for maintaining 
coordinated teamwork throughout the en- 
tire procedure, in order to obtain properlv 
timed and exposed films, despite the fact 
that the study was only occasionally per- 
formed. It becomes immediately obvious 
then, that such a study required consider- 
able special planning and scheduling. 

Through personal communication, word 
was received of the work being performed 
by Schencker and his associates with drip 
infusion pyelography (DIP) and drip infu- 
sion. nephrotomography (DIN), and we 
proceeded to evaluate the techniques for 
these procedures at this hospital. The pres- 
ent study originated in the fall of 1963 when 
our first DIN examination was performed. 
In this procedure we used 1 ml. of contrast 
material per pound of body weight diluted 
with an equal volume of 5 per cent glucose 
in water. 

From this initial venture, we began our 
own investigation. It is interesting to note 
that, without further communication with 
the Schencker group, we arrived at some of 


* From the Department of Radiology, Albany Medical Center Hospital, Albany, New York. 
+ Present address: Department of Radiology, St. Francis Hospital, New Castle, Pennsylvania. 
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the same conclusions included in their 
original paper. Some additional indications 
and areas of utilization were established in 
our own study and these will be elucidated 
below. 


METHOD 


The patient 1s prepared for examination 
by the administration of 2 ounces of castor 
oil the preceding afternoon. Wedo notgivea 
cleansing enema since it causes an increase 
in the residual gas within the lower alimen- 
tary tract. The patient is given his normal 
evening meal and thereafter is allowed a 
diet that includes gelatins, puddings, and 
warm semi-solid cereals. Moreover, he 1s 
actually encouraged to keep himself fully 
hydrated until such time as the procedure is 
performed. This latter practice serves a 
twofold purpose: (1) by hydrating the 
patient, we have maintained an adequate 
renal arterial blood flow, thereby enhancing 
the glomerular filtration of the contrast 
agent, and (2) we are able to perform the 
procedure in a patient who 1s usually re- 
laxed, free of hunger and thirst, and rela- 
tively comfortable, no matter what time of 
day the study is performed. 

Methylglucamine diatrizoate 60 per 
cent (renografin 60*), our current agent of 
choice, is mixed in equal volumes with § per 
cent glucose in water for administration to 
the patient according to the following 
dosage schedule: 


Body Weight 


of Patient Dosage of Contrast Agent 





Less than 60 lb. 1 ml. of contrast agent per lb. of 
body weight plus an equal vol- 
ume of diluent 


60-120 lb. 126—150 ml. of contrast agent plus 
an equal volume of diluent 

120—200 lb. 200 ml. of contrast agent plus an 
equal volume of diluent 

over 200 lb. 250 ml. of contrast agent plus an 


equal volume of diluent 


* Renografin is a trade name of E. R. Squibb & Sons, New 
York, New York. 


Arthur J. Wendth, Jr. 


OcroBER, 1965 


The bottle containing both contrast 
material and diluent is suspended from a 
fully extended intravenous pole so that it is 
approximately 8 feet above the floor and 
about 4 feet above the level of the patient. 
The solution is then allowed to run as fast 
as possible into an antecubital or femoral 
vein of the patient by means of a needle 
with as large a bore as possible. Usually a 
16 or 18 gauge Rochester needle is adequate 
in adults. The total time of infusion in our 
series has ranged between 23 and 8 minutes 
with the average time of administration 
being 5 minutes and 12 seconds.] 

For DIN studies, films are exposed at 
preselected levels following the completed 
infusion. Of importance here is the fact that 
the contrast agent remains in the renal 
collecting system in sufficient concentration 
to obtain good tomograms for several hours 
after infusion; hence, serial studies of differ- 
ent sections can be obtained at a leisurely 
pace. Following tomography, an ordinary 
roentgenogram of the abdomen is made and 
this, in turn, is followed by a second roent- 
genogram, 30 minutes later. 

If a DIP study is to be carried out with- 
out tomography, films are routinely ex- 
posed following the introduction of approxi- 
mately one-half of the total dose of contrast 
agent, and films are exposed again at the 
completion of the infusion. Three films are 
then exposed at intervals of 5 minutes each. 
Finally a 30 minute roentgenogram is 
taken. Thereafter, further roentgenograms 
are made as deemed necessary in the indi- 
vidual case. 


PRESENT STUDY AND INDICATION 
FOR USAGE 


At the time of this writing, a total of 110 
examinations have been performed using 
the infusion technique described above. 

Of this total number, 26 were DIN 
studies to differentiate cysts from tumors, 
61 were DIN examinations for better defini- 
tion of findings noted on previous intra- 


T One case was deliberately infused over a period of 15 minutes 
because of a suspected marginal cardiac decompensation as 
noted below; this case is not included in these figures. 


Vor. 94$, No. 2 


venous pyelograms or in the-DIP examina- 
tions then in progress, and 23 were DIP 
procedures for the evaluation of collecting 
systems and/or parenchymal structures 
that had failed to visualize at all or had 
visualized only poorly in previously ob- 
tained intravenous pyelograms. 

The impetus to explore the possibility of 
the infusion technique in the case of a previ- 
ously nonvisualized kidney came early in 
our series because of the obviously im- 
proved visualization of all parts of the 
collecting system on the DIN films. After 
this initial success, we departed more and 
more from a conservative attitude and soon 
were performing this type of study in cases 
of both acute and chronic renal disease. In 
time, it naturally evolved that an elevated 
blood urea nitrogen and/or serum creati- 
nine became one of the chief indications for 
the drip infusion technique. 

Up to the present, the infusion technique 
has been used in either DIP or DIN exami- 
nations in order to study the following 
diseases or clinical symptomatology: 

A. Infections and Related Problems 
. Idiopathic pyuria 
. Medullary sponge kidney 
. Calcareous pyelonephritis 
. Chronic pyelonephritis 
. Acute pyelonephritis 
. Chronic glomerulonephritis 
. Subacute glomerulonephritis with 

superimposed acute exacerbation 

8. Renal tuberculosis 
B. Neoplastic and Cystic Disease 
1. Renal carcinoma 
2. Renal cysts—single and multiple 
3. Polycystic disease 
C. Mechanical 
I. Ácute obstruction secondary to 
ureteral stone 
2. Ureteral obstruction secondary 
to retroperitoneal disease, in can- 
cer of cervix, and other conditions 
—combined frequently with 
lym phangiography 
3. Autonephrectomy secondary to 
prolonged complete ureteral ob- 
struction 
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4. Hydronephrosis in an obstructive 
polycystic kidney 
D. Miscellaneous Disease Entities and 
Signs or Symptoms 
1. Idiopathic hematuria 
2. Diabetic nephropathy 
3. Tubular necrosis 
4. Pheochromocytoma (for adrenal 
visualization)* 
5. Costovertebral angle pain 
6. Hypertension 
7. Unexplained azotemia 
8. Persistent fetal lobulation 
g. Horseshoe kidney 
IO. Agenesis of one kidney 
11. Retroperitoneal fibrosis 
Up to this time, the youngest patient 
examined by either technique was 8 months 
of age and the oldest was 88 years of age. 
The following cases are representative of 
those in which DIP and DIN examinations 
have been carried out in our department. 


REPORT OF CASES 


Case 1. E.McL., a 70 year old white female, 
entered this hospital for diagnostic studies be- 
cause of right upper quadrant abdominal pain 
of 2 months' duration. The findings of a series 
of studies of the gastrointestinal tract, of a 
barium enema examination and a cholecysto- 
graphic series were all normal. Intravenous 
pyelography revealed a possible mass in the 
rght upper pole but the right and left kidneys 
were otherwise normal. Blood pressure, blood 
urea nitrogen and serum creatinine were all 
normal. A DIN examination was performed. It 
revealed a renal cyst in the right upper pole, 
6X7 cm. in size, and an unsuspected cyst in the 
left lower pole, 2.5 X 5.0 cm. in size. Impression: 
Bilateral renal cysts (Fig. 1). 


Case 11. E.B., a white female 67 years of age, 
was transferred to this hospital because of gross 
hematuria associated with urinary frequency 
and urgency of 10 days' duration. Intravenous 
pyelography, carried out at another hospital, 
demonstrated what appeared to be a large mass 
in the left upper pole which was distorting the 
collecting system on that side. Blood urea nitro- 
gen, serum creatinine and blood pressure values 

* [t has been noted that the liver, spleen and occasionally the 


adrenals become opacified due to the contrast agent contained in 
them. 
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Fic. 1. Case 1. Drip infusion pyelogram showing a 
renal cyst in the right uppe- pole and one in the 
left lower pole. 


were all normal. A DIN study was performed. 
'This demonstrated a solid mass, 8X6 cm. in 
size, occupying the entire left upper pole and 
obstructing the collecting system in this area so 
that only splayed lower pole calyces were seen 
(Fig. 2). Impression: Solid tumor, ż.e., car- 
cinoma of the left upper pole. This diagnosis 
was subsequently verified at nephrectomy. 


Case iir. H.V.S., a white remale 59 years old, 
had a hysterectomy in September, 1963, for 
carcinoma of the endometrium. In mid-1964 the 
patient developed low back pain but delayed a 
follow-up visit for 3 months. She was read- 
mitted with acute urinary retention in late Sep- 
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tember. Pelvic examination at that time re- 
vealed an obvious vaginal recurrence of car- 
cinoma with a palpable pelvic mass on the right 
side and a suspected “fullness” high on the left 
side. Blood urea nitrogen, serum creatinine and 
blood pressure values were all normal. Bilateral 
lymphangiography of the lower extremities was 
performed. This revealed an area of nonfilling in 
the left iliac chain which was thought to repre- 
sent complete replacement of several lymph 
nodes by metastatic carcinoma. Drip infusion 
pvelography (Fig. 3) confirmed the presence of 
a mass on both sides of the pelvis and revealed 
that the one on the right had obstructed the 
ureter, whereas that on the left had not vet 
affected the ureteral lumen. Bilateral bladder 
defects were also seen as a result of these 





Fic. 2. Case 11. Drip infusion nephrotomogram show- 
ing a solid mass occupying the entire upper pole of 
the left kidney and obstructing the collecting sys- 
tem. 
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Fic. 4. Case 1v. (4) Intravenous pyelogram showing partially obstructed left ureter and hydronephrosis. (5) 
Drip infusion pyelogram showing obstruction at the level of the right ureterovesical junction and non- 
visualization of the left kidney, indicating complete left ureteral obstruction and autonephrectomy. 
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Hic. 3. Case ur. Drip infusion pyelogram showing a 
mass on both sides of the pelvis. 
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masses. It is interesting to note that the left- 
sided mass was in the same area as the lymph 
node deficit, confirming the lymphangiographic 
impression. Impression: Metastatic carcinoma 
on both sides of the pelvis, the mass producing 
ureteral obstruction on the right side and iliac 
lymph node replacement on the left side of the 
pelvis. This diagnosis was subsequently veri- 
fied at pelvic laparotomy. 


Case Iv. G.B., a 78 year old Negro female, 
had undergone panhysterectomy and bilateral 
salpingo-oophorectomy in June, 1964, for a 
papillary cystadenocarcinoma of the left ovary. 
Multiple pelvic implants were noted. Intra- 
venous pyelography at that time revealed a 
partially obstructed left ureter and hydro- 


nephrosis (Fig. 44). The right kidney and 


ureter were normal. In early October of the 
same year this patient was readmitted in car- 
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diac decompensation and azotemia. The blood 
urea nitrogen was 104 mg. per 100 ml. and 
serum creatinine was 22.0 mg. per 100 ml. A 
DIP study, performed shortly after this admis- 
sion, revealed an obstruction at the level of the 
right ureterovesical junction and nonvisualiza- 
tion of the left kidnev, indicating complete left 
ureteral obstruction and autonephrectomy on 
this side (Fig. 4B). A right nephrostomy was 
performed. The patient has since been lost to 
follow-up. 


Case v. E.L., a 65 year old white female with 
a known history of inactive pulmonary tubercu- 
losis of long duration, was admitted to this hos. 
pital on an emergency basis because of left 
upper quadrant abdominal pain. A routine 
roentgenogram of the abdomen revealed rather 
bizarre calcifications overlving the left renal 
area. Intravenous pyelography was performed 
which revealed nonfunction of the left kidney 
and a normal but somewhat rotated right kid- 
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ney (Fig. 54). Neither ureter was clearly dem- 
onstrated but a small portion was thought to be 
visible near the right ureteropelvic junction. 
Because it was still not certain as to the loca- 
tion of the renal calcifications, a DIN examina- 
tion was performed. This revealed a horseshoe 
kidney with hydronephrosis on the left side 
(Fig. 5B). The calcifications were found to be 
located within the left kidney. These were 
thought actually to represent a calcareous and 
probably tuberculous pyelonephritis. Contrast 
material was demonstrated within and sur- 
rounding these calcareous deposits. It de 
veloped that what was thought to be the right 
ureter on the intravenous pyelogram in truth 
was a medially diverted calyx of a horseshoe 
kidney. No proof was obtained of the tubercu- 
lous nature of the renal calcification as the pa- 
tient is still alive and her urine has remained 
sterile. 


Case vi. G.D., an 88 year old white male, 
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lic. s. Case v. (4) Intravenous pyelogram showing nonfunction of left kidney and a normal, somewhat 
rotated, right kidney. (B) Drip infusion pyelogram showing a horseshoe kidney with hydronephrosis on the 
left. 
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lic. 6. Case vr. (4) Intravenous pyelogram showing left hydronephrosis but the actual point of obstruction 
is not demonstrated. (B) Drip infusion pyelogram showing massive bilateral hydronephrosis with dilated 
ureters proximal to the ureterovesical junction. 


had undergone a resection of prostatic car- 
cinoma in 1963. He re-entered this hospital in 
November, 1964, because of signs of both acute 
and chronic obstructive uropathy. Intravenous 
pyelography revealed a left hydronephrosis but 
the actual point of obstruction was not demon- 
strated (Fig. 6.7). Nonfunction of the kidney 
was exhibited on the right. Blood urea nitrogen 
was 82 mg. per 100 ml. and serum creatinine 
was 6.2 mg. per 100 ml. The patient’s daily 
urinary output was goo to 1,500 ml. A DIP 
study revealed massive bilateral hydronephrosis 
with dilated ureters proximal to the uretero- 
vesical junction. The bladder was massive, in 
keeping with a large volume of residual urine 
(1,500 cc.) and the palpably enlarged prostate 
indentation was demonstrated (Fig. 6B). 


Case vit. M.H., a 42 year old white female, 
re-entered this hospital for a possible pelvic 
exenteration. In the past, the patient had had 
radiation therapy for carcinoma of the cervix 
and now she had returned with clinically obvi- 
advanced recurrent tumor. Intravenous 
pvelographv revealed hydronephrosis of the 
right kidney due to incomplete obstruction at 
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the ureterovesical junction. The left renal col- 
lecting system was not visualized. A DIP ex- 
amination revealed the level of the right-sided 
obstruction but failed to demonstrate the left 
kidney (Fig. 74). This finding indicated auto- 
nephrectomy on this side, resulting from 
prolonged and complete obstruction. Lymphan- 
giography revealed abnormal lymph nodes in 
the right middle common iliac and right retro- 
peritoneal (para-aortic) groups (Fig. 7B). The 
right internal common iliac lymph nodes were 
not visualized, suggesting complete replace- 
ment. Laparotomy subsequently confirmed the 
presence of tumor obstructing the ureterovesi- 
cal junction and involving the bilateral iliac 
chains and retroperitoneal para-aortic lymph 
nodes on the right. 


Case viii. P.J., a 20 year old white male, had 
had bilateral neoureterostomy in the past be- 
cause of bilateral ureterovesical junction ob- 
struction. Intravenous pvyelography demon- 
strated massive hydronephrosis of the left kid- 
ney but there was no visualization of the right 
kidney even in 24 hour studies. Voiding cysto- 
urethrography demonstrated right-sided reflux 
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Fic. 7. Case vir. (4) Drip infusion pyelogram showing the level of the right-sided obstruction and no visuali- 
zaticn of the left kidney. (B) Lymphangiogram showing abnormal lymph nodes in the right middle com- 


mon iliac and right retroperitoneal groups. 


only. A DIP study demonstrated massive bi- 
lateral hydronephrosis, with a differential in 
volume between the two sides, as might be ex- 
pected (Fig. 8). It is of interest to note that the 
right side was partially visualized after 5 min- 
utes, and the drip infusion pyelogram shown in 
ligure 8 was taken after go minutes. At that 
time the distal right ureter was identified. 


Case rx. D.R., a 56 year old white male, en- 
tered this hospital in January, 1965, with com- 
plaints of Joint pains. His blood urea nitrogen 
was 62 mg. per 100 ml. and serum creatinine 
was 4.0 mg. per 100 ml. Intravenous pyelogra- 
phy, performed shortly after admission, re- 
vealed poor concentration of the contrast ma- 
terial bilaterally. Casts and red blood cells sub- 
sequently were noted in the urine. A DIP 
examination, carried out 9 davs later, revealed 
bilaterally enlarged kidneys (each 17 cm. in 
greatest diameter) with normal collecting sys- 
tems (Fig. 9). Impression: Subacute glomerulo- 
nephritis with acute exacerbation. 


Case x. G.D., a 73 year old white male, had 
undergone resection of recurrent colonic adeno- 
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Fic. 8. Case vir. Drip infusion pyelogram showing 
massive bilateral hydronephrosis. 
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carcinoma in January, 1965. At the time of 
surgery, the left ureter was partially resected 
because of secondary tumorous involvement 
and a ureteroureterostomy was performed. 
Postoperatively the patient's urine remained 
clear. After discharge, however, an evaluation 
of the anastomosis was thought desirable. In- 
stead of a retrograde studv, a DIP examination 
was performed (Fig. 10). It revealed the left 
ureter as grossly normal in appearance with 
only moderate dilatation of the left intrarenal 
collecting svstem. 


Case XI. N.O., a white female 23 years of 
age, had a long history of renal problems 
(“Bright’s disease" twice during her teens, as 
well as enuresis with frequency of urination). In 
February, 1965, the patient was admitted be- 
cause of functional uterine bleeding and anemia 
(hemoglobin 10.5 gm., and hematocrit 36 per 
cent). Her blood urea nitrogen was 159 mg. per 
100 ml. and serum creatinine was 9.5 mg. per 
100 ml. There was 3 plus albuminuria. Her 
blood pressure was 130/100 mm. Hg. A clinical 
diagnosis of chronic glomerulonephritis was 
entertained. A DIN study was performed to 
rule out the possibility of surgically correctable 
uropathy. This examination revealed dimin- 
ished concentration of the contrast material, 
but normal parenchyma and collecting systems 





Fic. 9. Case ix. Drip infusion pyelogram showing bi- 
laterally enlarged kidneys with normal collecting 
systems. 
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F1G. 10. Case x. Drip infusion pyelogram showing a 
grossly normal left ureter and only moderate dila- 
tation of the left intrarenal collecting system. 


(Fig. 11). Impression: Changes compatible with 
chronic renal disease probably of a glomerulo- 
nephritic nature. (Unfortunately, this study 
reproduces poorly but it is included in order to 
demonstrate the usefulness of DIP examination 
in a patient presenting a markedly elevated 
level of blood urea nitrogen.) 


Case xu. A.H., a white female 57 years old, 
entered the hospital with a chief complaint of 
increase of abdominal girth of 1 year’s duration. 
She was known to have diabetes mellitus and 
hypertension, with moderate anemia (hemo- 
globin 10.2 gm., hematocrit 34 per cent). Intra- 
venous pyelography at another hospital yielded 
no visualization of the right kidney and ureter 
and poor visualization of the left renal collect- 
ing system. Blood urea nitrogen at that time 
was $6 mg. per 100 ml. Upon transfer of the pa- 
tient to this hospital, the blood urea nitrogen 
was still £6 mg. per 100 ml. and serum creati- 
nine was 3.0 mg. per 100 ml. Intravenous pvelog- 
raphy this time failed to visualize either side. 
A DIP study was performed (Fig. 12). It re- 





Case xi. Drip infusion nephrotomogram 
showing diminished concentration of the contrast 
material but normal parenchyma and collecting 
systems. 


Fic. II. 


vealed small kidneys: 6.55.5 cm. on the 
right and g.2X4.5 cm. on the left side. The 
calyces were slightly blunted but not dilated. 
Both ureters were normal. Impression: Changes 
compatible with chronic glomerulonephritis, 
and possibly a superimposed pyelonephritis of 
subacute or chronic nature. 


Case xi. M.H., a 56 year old white female 
with chronic organic brain syndrome, was ad- 
mitted to this hospital because of abdominal 
pain of vague nature. Serum calcium was 3.5 
mEq./L.;serum phosphate, 3.1 mEq./L. Blood 
urea nitrogen was 47 mg. per 100 ml.; and serum 
creatinine was 2.2 mg. per 100 ml. There was 
poor visualization. of both kidneys and no 
visualization of the renal collecting systems on 
either side by intravenous pyelography. A DIP 
study showed irregularly shaped kidneys and 
normal collecting system (Fig. 13). (The latter 
were clearly demonstrated at the end of 5 min- 
utes.) Impression: Chronic glomerulonephritis; 
no surgical uropathy demonstrated. 
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RESULTS 

The diagnosis reached in the 26 DIN 
studies to differentiate renal cysts from 
renal tumor subsequently were found to be 
correct at surgery and/or necropsy in 25 (96 
per cent) of these examinations. The one 
instance in which an incorrect diagnosis was 
made was that of an Oriental male who was 
thought to have a large tumor of the right 
upper renal pole. In truth, he was proven 
first at surgery and later at autopsy to have 
had a large hepatoma which overlay and 
engulfed the renal cortex with so much 
contrast-laden hepatic mass that the roent- 
genographic technique used in the examina- 
tion could not demonstrate what was left of 
the perirenal fatline in this extremely ema- 
ciated patient. 

In the 84 studies undertaken to attain 
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Fic. 12. Case xir. Drip infusion pyelogram showing 
small kidneys and slightly blunted but not dilated 
calvces. 
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better visualization of suspected renal areas 
than had been obtained with previous in- 
travenous pvelographv, better delineation 
and clarification of these areas were ob- 
tained in all cases. 

An accurate appraisal was made in all 
cases of frank renal incompetence as to 
whether the condition was correctable by 
surgery. It should be emphasized that this 
group comprised 21 patients with blood 
urea nitrogen levels ranging from 26 to 159 
mg. per 100 ml. and concentrations of 
serum creatinine varying from 1.9 to 22.0 
mg. per 100 ml. Moreover, the DIP or DIN 
technique was performed in every case 
without untoward effect. A list of the diag- 
noses in these patients is given in Table r. 


TOXICITY AND COMPLICATIONS 


A test dose of 1 ml. of contrast agent was 
routinely given and a period of approxi- 
mately 60 seconds was allowed to elapse 
before the main infusion was begun. To 
date, no fatalities or serious reactions have 
occurred. 

Seven patients experienced a generalized 
warmth" during DIP or DIN examina- 
tions. Seven other patients had nausea, and 
of these only 1 vomited. (These are side 
effects which commonly occur following the 
administration of the recommended routine 
intravenous diagnostic dose of methyl- 
glucamine diatrizoate 60 per cent. The 
incidence in the infusion technique does not 
appear to exceed that encountered at the 
routine dosage.) Three additional patients 
required the intravenous administration of 
diphenvIhydramine 50 mg. during or at the 
end of the procedure because of itchy eyes 
(1), nausea, emesis, and generalized 
warmth (1) and shaking chills (1). The only 
treatment giver to the other patients who 
experienced warmth, nausea, and vomiting, 
was reassurance. 

In no case did the procedure have to be 
discontinued, and in only 1 case was the 
rate of infusion deliberately reduced and 
this from the very outset, because of the 
questionable cardiovascular status of the 
patient. In this patient the infusion was 
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liG. 13. Case xir. Drip infusion pyelogram showing 
irregularly shaped kidneys and normal collecting 
system. 





given over a period of 15 minutes, and no 
untoward effects were encountered. 

We have used 5 per cent glucose in water 
as the diluent in all cases except in patients 
with diabetes in whom normal saline has 
been used. Perhaps this precaution is un- 
necessarv, however, since the total amount 
of glucose administered is fairly insignifi- 
cant even in diabetic patients. 


DISCUSSION 


In our experience infusion-type pyelogra- 
phy combined with nephrotomography, 
whenever indicated, has proven to be safe, 
useful and reliable in the differentiation of 
renal cysts from renal tumors. In addition, 
we have found these studies to be of great 
diagnostic value, both as a safe and simple 
adjunctive procedure in a number of other 
conditions and situations as follows: 

I. Evaluation of obscure renal outlines, 
such as the horseshoe, or dromedary type of 
kidney. 


TABLE I 


DIAGNOSIS IN PATIENTS WITH FRANK RENAL INCOMPETENCE WHO WERE STUDIED BY THE DIN OR DIP TECHNIQUE 


Patient Blood Urea Nitrogen Creatinine 


No. Diagnosis Age Sex mehom)  . dme/icom) 
6 | Pyonephrosis, Polycystic Kidney 65 M 100 12.6 
Disease, Anuria 
40 Idiopathic Uremia 70 M 60 7.0 
42 Cancer of Bladder with Ureterovesical 70 M 116 4.2 
Junction Obstruction 
s2 Acute Pyelonephritis . 50 M 40 8.0 
524 Ovarian Cancer with Pelvic Implants, 78 F 104 22.0 
Right Ureteral Obstruction, Left 
Autonephrectomy 
59 Cancer of Prostate with Bilateral Ure- £6 M 78 5.5 
terovesical Junction Obstruction 
66 Nonsurgical Uropathy of Unknown 76 M 87 1.9 
Type 
67 Cancer of Prostate with Bilateral Ure- 88 M 82 6.2 
terovesical Junction Obstruction 
69 Multiple Congenital Anomalies 8 M 92 4.3 
72 Renal Tubular Necrosis 50 F 78 9.2 
73 Cancer of Cervix, post- Wertheim Pro- 35 F 42 2.5 
cedure, Bilateral Ureterovesical 
Junction Obstruction 
77  Agenesis of Left Kidney, Chronic 44 M 104 12.0 
Pyelonephritis of Right Kidney 
88 Chronic Pyelonephritis 36 E 51 9.5 
93 Subacute Glomerulonephritis with 56 M 62 4.0 
Acute Exacerbation 
94 Left Ureteropelvic Obstruction by 84 F 97 2.4 
Fibrous Band 
97 Chronic Pyelonephritis 62 F 90 2.8 
roo Chronic Glomerulonephritis 23 F 159 9.5 
ror Cancer of Bladder with Bilateral Ure- 69 M 26 5.0 
terovesical Junction Obstruction 
10g Right Nephrectomy after Shotgun 29 M 138 17.8 
Wound with Renal Artery-Portal 
Vein Traumatic Shunt 
106 Cancer of Prostate, Bilateral 86 M 53 2.6 


Ureterovesical Junction Obstruction 


110 Acute Glomerulonephritis 36 F Ly, 6.2 
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2. Evaluation of the liver, spleen, and 
adrenal glands, since these organs are often 
clearly demarcated during the study due to 
the content of contrast material in their 
great vascular bed. 

3. Diagnostic studies in infants and chil- 
dren, since the desired information can 
frequently be obtained at a faster rate, 
using fewer roentgenographic exposures 
than with routine intravenous pyelogra- 
phy; hence, the total radiation exposure to 
the patient is reduced. 

4. Identification of the exact point of 
obstruction (stone, tumor). With DIP it is 
possible to identify the point of obstruction 
in a shorter length of time than with routine 
intravenous pyelography; it is also possible 
to identify this point in far less time and 
with less risk and effort than with retro- 
grade studies. 

5. Full visualization and evaluation of 
both ureters is possible with DIP without 
the need for retrograde examinations. This 
procedure, therefore, reduces the potential 
morbidity from anesthesia, infections and 
trauma associated with urinary tract in- 
strumentation.!:4:5 8 . 

6. Antegrade cystographic studies by the 
DIP technique are quite satisfactory since 
the concentration of contrast material 
within the bladder is high enough to pro- 
vide diagnostic roentgenograms. Although 
not attempted yet, the possibility of void- 
ing urethrograms using this technique 
deserves evaluation. 

7. Accurate differentiation between sur- 
gical and medical uropathies. ` 

8. Accurate appraisal of the renal status 
in patients in whom routine intravenous 
pyelography has failed to visualize one or 
both kidneys. This is especially true in 
patients with high levels of blood urea 
nitrogen and/or serum creatinine. 

g. Treatment planning and follow-up 
evaluation in neoplastic disease. When DIP 
and DIN are combined with lymphangiog- 
raphy and/or inferior vena cavography, the 
maximum amount of information concern- 
ing the status and location of retroperi- 
toneal structures is obtainable. 
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Although the present study is quite 
limited in total number of examinations 
carried out, the indications so far are that 
the DIP and DIN techniques appear to be 
quite safe and carry no greater risk of mor- 
bidity than routine intravenous pyelogra- 
phy. 

Although no late complications have 
been experienced to date, a warning should 
be given concerning the use of the infusion 
technique in marginally or actually decom- 
pensated cardiac patients. The rate of 
infusion should be slowed in this type of 
patient so as to prevent possible overtaxing 
of an already embarrassed cardiovascular 
system. 


SUMMARY 


I. Our experience with drip infusion 
pyelography and/or nephrotomography in 
a series of 110 patients is described. 

2. Methylglucamine diatrizoate 60 per 
cent, diluted with an equal amount of 5 per 
cent glucose in water, has proved to be the 
contrast agent of choice because it provides 
reliable diagnostic contrast and is both safe 
and economical in use. 

3. The indications for use of the DIP and 
DIN technique are given. 

4. The drip infusion technique used in 
these studies has proved to be a valuable 
diagnostic tool and is advocated for use in 
any private or institutional radiology 
practice. 


Department of Radiology 
St. Francis Hospital 
New Castle, Pennsylvania 


ADDENDUM 


Since completion of this paper a patient, 
weighing 350 lb. with painless hematuria, 
was examined by the drip infusion tech- 
nique using 350 ml. methylglucamine dia- 
trizoate 60 per cent diluted with 350 ml. 5 
per cent glucose in water. The time.of infu- 
sion was Io minutes, 2 seconds. The patient 
suffered no untoward effects and had no 
nausea or other reaction. 


The author would like to express his sincere 
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SIMPLIFIED NEPHROTOMOGRAPHY* 
THE DRIP INFUSION TECHNIQUE 
By BERNARD SCHENCKER, MAJOR, MC,t RICHARD W. MARCURE, MAJOR, MC,t 


and DAVID L. MOODY, CAPTAIN, MCt 
FORT JACKSON, SOUTH CAROLINA 


EPHROTOMOGRAPHY, as devised 
by Evans ef a/.? in 1954, has proven to 
be an accurate method for differentiating 
renal cysts from tumors. It has also been 
useful in differentiating intrarenal from 
extrarenal pathology and in better defining 
calyceal deformities of varying etiologies. 
While its diagnostic value has been es- 
tablished, technical difficulties have limited 
the general acceptance and utilization of 
the procedure. Tomography of the kidneys 
must be performed during a period of short- 
lived renal parenchymal opacification 
(nephrographic phase). Satisfactory stud- 
ies, which are often time consuming, re- 
quire technical skill and experience and are 
dependent upon precise timing and careful 
attention to detail.t1%8 Simplification is 
desirable. 

Intravenous infusion of a large volume of 
dilute contrast material produces a dense 
and long lasting nephrogram.® This tech- 
nique greatly simplifies nephrotomography 
and extends its practical application. This 
method, referred to as drip infusion nephro- 
tomography, is the subject of this paper. 


HISTORICAL REVIEW 


Although Steinberg and Robb! noted 
opacification of the renal parenchyma dur- 
ing intravenous angiocardiography in 1938, 
it was not until 1951 that Weens ef al 
utilized a practical intravenous technique 
specifically for nephrography. They in- 
jected 5o cc. of 70 per cent diodrast rapidly 
through a Robb-Steinberg needle and 
syringe and noted that the nephrogram, 
which rapidly faded, was best filmed at 15 
to 18 seconds after the injection. They sug- 
gested application of the method to the 
differention of renal cysts from tumors, but 


had no pathologic material of their own. 
Wall and Rose modified this technique 
only slightly, and reported opacification of 
the kidneys in 100 per cent of 80 cases. 
They also noted opacification of the aorta 
and the renal arteries in 5o per cent of cases, 
but felt that this large vessel visualization 
was not good enough to be of great value 
and still preferred translumbar or retro- 
grade femoral aortography for problems of 
renal masses. 

In 1954, Evans eż al. added body-section 
roentgenography to nephrography and 
called the method nephrotomography. 
Tomography, by eliminating bowel gas and 
opacified renal parenchyma at levels over- 
lying and otherwise obscuring an intrarenal 
lesion, clearly demonstrated cysts as well 
defined radiolucent areas, while tumors ap- 
peared as densities. With further experi- 
ence, this differentiation was found to be 94 
to 95 per cent accurate!4 and the evaluation 
of renal masses became the prime indication 
for nephrotomography. Diagnostic criteria 
have been fully described.:?:4:15 

The Evans group found that by using a 
decholin circulation time as a guide they 
could visualize contrast material in the 
aorta and renal arteries in 75 per cent of 
cases. This intravenous aortogram, al- 
though not essential for diagnosis, was at 
times helpful and it is included in their cur- 
rently recommended technique. The tech- 
nique, in brief, 1s as follows: 


I. Take test tomograms 

2. Insert Robb-Steinberg? needle (12 
gauge) 

. Determine circulation time (decholin) 

. Inject 30 cc. of 50 per cent hypaque 

. Rapidly inject 50 cc. of go per cent 
hypaque (1-1.5 seconds) 


ux 4 C 


* From the Departments of Radiology f and Urology,1, U. S. Army Hospital, Fort Jackson, South Carolina. 
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Fic. 1. Drip infusion nephrography. (4) Good bi- 
lateral nephrogram at 1o minutes from the start 


of the infusion. (B) Decreased but satisfac- 
tory nephrogram at 45 minutes, 


6. Take conventional roentgenogram at 
predetermined circulation. time, fol- 
lowed by several tomograms. 

7. Inspect films and re-inject without 
hesitation if further studies are needed 


As indicated, technical skill and experi- 
ence are required for optimal results. Place- 
ment of a 12 gauge needle is frequently 
difficult and surgical exposure of a vein is 
often a necessity. Precise timing and rapid 
exposures are prerequisites for success. Re- 
peat injection is often necessary and the 
procedure, in most cases, demands an hour 
or more of the radiologist's time. 
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In 1960, Lowman and De Luca? de- 
scribed a simple method for obtaining a 
satisfactory nephrotomogram. They in- 
jected 50 cc. of 5o per cent hypaque over a 
period of 2 minutes through a 20 or 21 
gauge needle, showing that a nephrogram 
could be produced without the use of a 
large bore needle and without rapid injec- 
tion. However, their case material was 
limited and corroborating studies were not 
reported. 

Recently, during studies designed to 1m- 
prove the quality of excretory urography, 
Schencker® infused large volumes of dilute 
contrast material intravenously. Excellent 
pyelograms were obtained and striking, 
long lasting nephrograms were evident in 
all cases. This nephrogram was denser than 
that obtained with the 5o cc. injection by 
Lowman and De Luca and, importantly, 
was prolonged, lasting up to 45 minutes 
after infusion (Fig. 1, Æ and 5). This 
technique of drip infusion was applied to 
nephrotomography with gratifying results. 
Tomograms could be obtained in a delib- 
erate manner; repeat sections when neces- 
sary did not require reinfusion. Problems in 
needle placement were eliminated. The 
study could be completed in less than 30 
minutes and it rarely required more than a 
few minutes of the radiologist’s time. 


TECHNIQUE 


A large volume of dilute contrast ma- 
terial (2 cc./Ib. of 25 per cent hypaque*) is 
infused intravenously through an 18 gauge 
needle. The flow is unrestricted and the 
average infusion takes 6-10 mintues. The 
otpimal nephrogram appears at the end of 
the infusion. Tomograms are made and in- 
spected, and if further information is 
needed thev are repeated. The technique 
in detail is as follows: 

1. The patient is not dehydrated. 

2. The infusion solution is prepared: 1 
cc. per lb. of 50 per cent hypaque is mixed 
with 1 cc. per lb. of 5 per cent dextrose in 
water in a standard infusion bottle (screw 


* Hypaque (diatrizoate sodium) was generously supplied by 
Winthrop Laboratories, New York, New York. 
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top bottles make preparation easy T). The 
minimal adult dose is 300 cc. of the resul- 
tant 25 per cent solution, and 400 cc. is 
generally sufficient for even the largest of 
subjects. 

3. A scout tomogram is obtained at 7 or 
8 cm. from the table top (supine position). 
The technical factors are adjusted as indi- 
cated. Low kilovoltage (60-70 range) and 
short time (2-4 seconds) favor contrast and 
improve quality. 

4. The contrast solution is infused, with- 
out restriction, through an 18 gauge needle. 
The time necessary for completion of the 
infusion averages 6-10 minutes and is not 
critical. À smaller intravenous needle may 
be used (19 or 20 gauge). 

5. Tomography is begun at the end of 
the infusion. While sections at 6, 7, and 8 
cm. will suffice in most cases, we routinely 
obtain 6 tomograms at 5-10 cm. levels. 
Filming is not hurried. As previously de- 
scribed, adequate tomograms are obtain- 
able for 45 minutes. 

Less than the recommended amounts of 
50 per cent hypaque and 5 per cent dextrose 
and water are at times satisfactory but do 
not allow for consistently optimal studies. 
The nephrogram apparently depends, not 
only upon a large amount of contrast ma- 
terial, but also upon adequate hydration 
and diuresis. The large urine flow (4-10 cc. 
per minute) induced during the infusion 
floods the system, causing filling and disten- 
tion of the renal tubules. Contrast contain- 
ing urine enters the tubules at a rate which 
exceeds their ability to empty into the renal 
pelvis, and a state of relative obstruction 
and tubular stasis is created. This stasis of 
contrast material in the renal tubules seems 
to account for the dense and sustained 
characteristics of the drip infusion nephro- 
gram. 

If the patient is dehydrated (because of 
his illness, etc.) prior to examination, a 
larger than usual volume should be admin- 
istered. Very large volumes, however, do 
not seem to improve the studies, and for the 
present, the dosages as recommended seem 

t Abbott Laboratories, North Chicago, Illinois. 
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to be optimal. A regimen for infants and 
children has not been worked out, but the 
general principles of an increased amount 
of contrast material and adequate hydra- 
tion should be used as guide lines. 


CASE MATERIAL 


The case material was obtained from the 
U. S. Army Hospital, Fort Jackson, South 
Carolina and Brooke General Hospital, 
Fort Sam Houston, Texas. Sixty-one exam- 
inations have been performed to date. In 
all instances a satisfactory nephrogram was 
obtained. In 3 cases the studies were inade- 
quate because of technical factors unrelated 
to the quality of the nephrogram. The 
diagnoses included: 20 benign cysts, 13 of 
which were verified at surgery; 3 carcino- 
mas (proven at surgery); 12 calyceal de- 
formities due to chronic pyelonephritis; 1 
extrarenal tumor (retroperitoneal liposar- 
coma); 1 hydronephrosis; 2 calyceal de- 
formities due to hypertrophied peripelvic 
fat; and 18 normal kidneys. In 1 case an 
opacified bulge on the lateral aspect of a 
left kidney was interpreted as a normal 
variation.» The patient, however, had 
hematuria and surgery was performed, at 
which time the “bulge”? was found to be a 
carcinoma. This accounted for the only 
known misdiagnosis. 


REACTIONS 


No serious reactions have been encoun- 
tered in this series or in a total of over 300 
cases in which drip infusion has been used 
for pyelography. There have been only a 
few minor urticarial reactions. Nausea 
occurred with a frequency comparable to 
standard low dose intravenous pyelographic 
techniques. 


APPLICATIONS 


As with standard nephrofomography, 
the prime indication for this simplified 
technique is the differentiation of renal 
cysts from tumors. The value of this infor- 
mation in the selection of patients for sur- 
gery has been emphasized! ??: 7:19:15 but, as 
yet, remains controversial. Urologists are 
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reluctant to rely completely upon a nephro- 
tomographic diagnosis" 5 and have generally 
preferred to corroborate the roentgen find- 


ings surgically. 


GUIDANCE IN PLANNING AND PERFORMING RENAL 
SURGERY 

While its role in the selection of patients 
for surgery is incompletely defined, nephro- 
tomography 1s of great value as a guide in 
planning and performing renal surgery. 
With a preoperative tomographic diagnosis 
of “cyst,” the kidney can be thoroughly 
examined with less concern for the viola- 
tion of fascial barriers and for the dissemi- 
nation of malignant cells. The nephrotomo- 
gram, by indicating the exact size and loca- 
tion of the lesion, greatly facilitates ex- 
ploration. Even if the cyst does not present 
on the kidney surface, it is easily found and 
studied through a well placed nephrotomy 


incision (Fig. 2, 4 and B). If there are no 
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signs of malignancy, the kidney need not be 
resected. 

With a preoperative nephrotomographic 
diagnosis of tumor, a radical procedure 1s 
planned and, after only minimal manipula- 
tion and external inspection, is carried out 
(Fig. 3, 4, B and C). Nephrotomy is not 
performed. The patient is thereby offered 
the best possible chance for survival. 

[n addition to its use in the evaluation of 
renal masses, the simplicity of drip infusion 
nephrotomography makes it readily appli- 
cable to the routine preoperative study of 
patients scheduled for renal surgery of 
varying types. 

Just as the general surgeon relies upon 
the upper gastrointestinal series, the bar- 
ium enema study and the cholecystographic 
examination for valuable prelaparotomy 
information, so can the urologist beneft 
from | nephrotomography. Unsuspected 
cvsts, tumors and anomalies may be made 





l'1G. 2. A 66 year old male with hematuria. (4) Left retrograde pyelogram demonstrates a rounded deformity 
of the upper minor calyx. (B) Drip infusion nephrotomogram demonstrates a well defined lucency which 
is characteristic of a simple cyst. At surgery, the cyst was not visible or palpable; however, a nephrotomy 
incision in the proper area revealed a benign cyst. (Reproduced by permission of Medical Times.) 
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liG. 3. A $7 year old male with left flank pain and hematuria. (4) Left retrograde pyelogram demonstrates a 
large mass in the lower pole of the kidney with displacement and deformity of the pelvis and cal vces. 
(5) Drip infusion nephrotomogram outlines the mass as an area of dense opacification. There is no asso 
ciated radiolucency. The tomographic diagnosis is tumor. 


evident, enabling the urologist to perform 
the best possible procedure in each given 
case. The following case illustrates its 
value. 


Case I. D.B., a §1 year old male, had been 
followed by the Urology Service for gross total 
hematuria and left flank pain for 10 months. 
[nitial and follow-up urograms demonstrated a 
4X7 mm. calculus encysted in the lower minor 
calyx on the left (Fig. 4.7). The associated in- 
fundibulum did not fill, but a definite pressure 
defect was not evident. At cystoscopy bloody 
efflux was noted at the left ureteral meatus. 

Because of the persistence of symptoms and 
the fear of an underlying neoplasm, exploration 
and surgical resection were contemplated. A 
preoperative nephrotomogram was obtained. 
This clearly demonstrated two 4 cm. in diame- 
ter cysts in the lower pole of the left kidney 
(Fig. 4, B and C). These cysts appeared to com- 
press the lowermost infundibulum between 
them, accounting for the infundibular narrow- 
ing and encystment of the calculus. Also noted 
was a small cyst in the right kidney. 

Left partial nephrectomy with cystectomy 
was planned and carried out without complica- — Fic, 3. (C) The pathologic specimen conforms closely 
tion. The patient has remained symptom free to the roentgen appearance. The pathologic diag- 
since surgery. nosis was adenocarcinoma. 








ROUTINE EVALUATION OF PROBLEM CASES 


In many instances, even after thorough 
clinical and urographic evaluation, renal 
disease may be incompletely or incorrectly 
defined. Problems of calvceal deformity and 
dilatation as well as irregularities in renal 
contour may be solved by nephrotomogra- 
phy. Again the simplicity of drip infusion 
makes this application practical. The fol- 
lowing case of “pyelonephritis?” serves to 
illustrate this,application. 

Case 11. L.O., a 34 year old female, gave a 
long history of repeated episodes of urinary 
tract infection manifested by fever, dysuria, 
backache and malaise. Excretory urograms had 
demonstrated bilateral pyelocalyceal deformity 
and dilatation consistent with chronic pyelo- 
nephritis. 
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liG. 4. Case 1. (4) Intravenous pyelogram 
showing an encysted calculus and a nar- 
rowed infundibulum on the left. (B and C) 
Drip infusion nephrotomograms outline two 
simple cysts compressing the lowermost in- 
fundibulum between them. A smaller cyst 
is noted on the right. 


During a recent episode another excretory 
urogram was made (Fig. 5.7). While it showed 
no change over previous studies, there was 
greater dilatation on the left than on the right. 
A nephrotomogram was obtained (Fig. $5). A 
large parapelvic cyst was clearly demonstrated 
on the left. It appeared to compress and par- 
tially obstruct the renal pelvis. Impaired drain- 
age was evident on the retrograde studv. Ex- 
cision of the cvst was performed. While the pa- 
tient continues to suffer from bouts of infection, 
it is hoped that the relief of obstruction will im- 
prove the over-all prognosis. 


LIMITATIONS 


Because the contrast material is not 
delivered in a bolus, an aortogram cannot 
be obtained with drip infusion. In some in- 
stances this may be a drawback. However, 
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Fic. 5. Case ir. (4) Intravenous pyelogram showing 
greater pyelocalyceal dilatation on the left than on 
the right. (8) Drip infusion nephrotomogram 
demonstrates a large parapelvic cyst compressing 
the renal pelvis on the left. 


the intravenous aortogram often suffers 
from poor quality and is at times confusing. 
When combined with nephrotomography, 
itis rarely diagnostic in itself.’ Its unavail- 
ability 1s, therefore, not considered to be a 
serious limitation. If, on occasion, nephro- 
tomography leaves questions unanswered, 
itis best followed by selective renal arteriog- 
raphy as recommended by Tillotson and 


Halpern.” 
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CONCLUSIONS AND SUMMARY 


Intravenous drip infusion of dilute con- 
trast material, by producing satisfactory 
and sustained nephrograms without the 
technical difficulties inherent in rapid injec- 
tion techniques, has greatly simplified 
nephrotomography. The drip infusion tech- 
nique should encourage more general ac- 
ceptance and utilization of nephrotomog- 
raphy. The technique, its theoretic aspects 
and limitations, and the broadened appli- 
cations of nephrotomography are discussed. 
Bernard Schencker, Major, MC 
U.S. Army Hospital 
Fort Jackson, South Carolina 


The authors wish to express their gratitude 
to PFC Robert D. Merlini for his help in pre- 
paring this manuscript. 
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SELECTIVE RENAL ARTERIOGRAPHY IN MEDICAL 
DISEASES OF THE KIDNEY* 


By RICHARD S. FOSTER, M.D.,t WADE H. SHUFORD, M.D., and 
H. STEPHEN WEENS, M.D. 
ATLANTA, GEORGIA 


OENTGENOGRAPHIC demonstra- 
tion of the renal arteries in the living 
was first achieved by the introduction of 
translumbar aortography in 1929 by dos 
Santos, Lamas and Pereira Caldas.’ Renal 
arteriography was greatly advanced in 
1953 by Seldinger?! with the development 
of the percutaneous method of trans- 
femoral arterial catheterization. Subse- 
quent refinements in the technique per- 
mitting selective catheterization of the 
renal arteries (Odman,™ Edholm and 
Seldinger" and the development of less 
toxic contrast media have made it possible 
to obtain arteriograms of sufficient detail 
to depict the small vessel changes in various 
diseases of the kidney. 

In the past, selective renal arteriography 
has been used principally in the diagnosis 
of surgical diseases!? of the kidney rather 
than those of a medical nature. The value 
of selective renal arteriography in the 
diagnosis of renal tumors,"* cysts,*? 
trauma‘ and lesions of the main renal 
arteries™ has been stressed. However, little 
information is available regarding the 
arteriographic features of hypertensive 
vascular disease? and pyelonephritis, ®! 
particularly with regard to changes in the 
small renal arteries. This 1s surprising, as 
blood vessel changes that characterize pri- 
mary vascular and certain parenchymal 
diseases of the kidney have been repeatedly 
demonstrated by postmortem renal arterial 
injection studies.!5:.15.1 

In this study our primary interests have 


been directed to the evaluation of the small 
intrarenal arteries in the so-called medical 
diseases of the kidney. It has become ap- 
parent that there are distinguishable lesions 
of the small renal arteries present on the 
selective arteriogram which are not gen- 
erally recognized by abdominal aortog- 
raphy, and that these lesions fit certain 
patterns which may be helpful in dif- 
ferentiating primary vascular from paren- 
chymal disease of the kidney. 


TECHNIQUES AND METHOD 


During the past 3 years selective renal 
angiography has been performed on over 
200 patients with a wide spectrum of renal 
diseases. The Seldinger method of per- 
cuteous transfemoral arterial catheteriza- 
tion has been utilized to introduce an 
Odman Kifa catheter into the aorta, 
catheterizing the arteries to both kidneys 
whenever possible. A detailed description 
of the technique as used in our department 
has been reported by Foster.? Serial roent- 
genograms exposed at the rate of 2 per 
second for 4 seconds followed by 1 per 
second for 5 seconds were obtained using 
the Elema-Schónander rapid film changer, 
permitting demonstration of the arterial, 
capillary and venous phases of the circula- 
tion. In some patients roentgenograms were 
obtained for an additional 5 seconds. For 
most studies a hand injection of 6 to 8 cc. 
of 50 per cent hypaque or 60 per cent 
renografin was used, although in ‘some 
patients with markedly contracted kidneys 


“Presented at the Sixty-fifth Annual Meeting of the American Roentgen Ray Society, Minneapolis, Minnesota, September 29- 


October 2, 1964. 
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with a slow run-off as determined by test 
injections as little as 3 cc. was considered 
sufficient. On the other hand, in patients 
with a large highly vascular tumor when 
visualization of the renal veins is impor- 
tant, as much as 15 cc. may be required. 
We wish to stress that clinical judgment 
must be exercised in determining the 
amount of opaquem aterial. Stereo-arteriog- 
raphy with successive injections has been 
helpful in a small number of patients, but 
itis not necessary in most instances. Roent- 
genograms in the oblique and upright 
positions? have been obtained in selected 
patients. [n those cases in which there were 
multiple renal arteries, catheter aortog- 
raphy was performed. The presence of an 
accessory renal artery may be suspected by 
a ragged, sharply circumscribed filling de- 
fect on the nephrogram. In many instances, 
it was possible to selectively catheterize 
multiple arteries. 


I. THE NORMAL RENAL ARTERIOGRAM 


A. ANATOMY 
A detailed description of the normal 
arterial pattern has been given by Eds- 
man,? Boijsen,” and Graves." Briefly, the 
main renal artery divides at a variable 
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point between the aorta and the hilus of 
the kidney into an anterior and posterior 
division, each division in turn giving rise 
to segmental arteries, usually § to 7 in 
number without collateral arterial blood 
supply between the segments. Many of the 
so-called aberrant or accessory arteries are 
segmental vessels with a precocious aortic 
origin. These segmental arteries divide in 
the kidney sinus into smaller branches 
which enter the parenchyma between the 
lobes of the kidney and are accordingly 
termed the interlobar arteries. These 
arteries pass along the walls of the calyces, 
following the pyramids to their bases and 
end by arching over them as the subcorti- 
cal arcuate vessels. Numerous fine ves- 
sels—the interlobular arteries—are given 
off in the cortex. They course parallel to 
each other at right angles to the outer sur- 
face of the kidney, and are the parent 
vessels of the afferent arterioles" (Fig. 1 4). 


B. ROENTGENOGRAPHIC FEATURES 


In the normal selective arteriogram (Fig. 
1 B), there are several characteristics worth 
emphasizing. There is an even distribution 
of large vessels which reduce in diameter 
with each bifurcation and extend well into 





Fic. 1. (4) Diagram of renal circulation. (B) The normal renal arteriogram shows uniform vessels 
w:th smooth outlines and narrow angles at bifurcations. 
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the periphery of the kidnev. The interlobar 
vessels are smooth in outline with gentle 
curves without tortuositv or narrowing. 
Narrow angles are formed at bifurcations. 
As the contrast medium is well concen- 
trated in the renal vessels and opacification 
of other aortic branches is avoided, selec- 
tive arteriography clearly shows vessels 
down to the arcuate size. Frequently, the 
interlobular arteries are visible in the cor- 
tex, presenting a characteristic radial pat- 
tern perpendicular to the renal surface. 
Not uncommonly, the segmental and inter- 
lobar arteries produce an imprint defect on 
the pelvocalyceal system as they cross. This 
phenomenon has been observed by Lim! 
as early as 1921. 

Following the arteriographic phase, the 
nephrogram appears and is characterized 
by a diffuse opacification of the entire kid- 
ney which represents distribution of the 
contrast medium in the smallest vessels, 
the interstitial fuids and the tubular Sys- 
tem. 

The renal veins are opacified approxi- 
mately 6 to 12 seconds after injection in the 
normal kidney and are superimposed upon 
the nephrogram. 


II. PATHOLOGIC CONDITIONS 
A. VASCULAR NEPHROSCLEROSIS 


Three major conditions involving the 
blood vessels of the kidney are included 
under the term vascular nephrosclerosis :?? 
(1) arterial nephrosclerosis, (2) arteriolar 
(benign) nephrosclerosis, and (3) the ac- 
celerated or malignant phase of hyperten- 
sive vascular disease. 

I. Arterial nephrosclerosis (arteriosclero- 
sis), for the most part, occurs in association 
with similar lesions in other vessels through- 
out the body. This condition has been 
studied both by selective renal arteriog- 
raphy and postmortem  arteriographic 
injections of kidney specimens. The arterio- 
gram reveals irregular filling defects 
(atheromatous plaques) at the origin of 
the renal artery that reduce the arterial 
lumen. The distal arterial branches are 
irregularly reduced in caliber by other 
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Fic. 2. Arterial nephrosclerosis and hypertension. 
Atheromatous disease is present in the primary 
and secondary branches of the renal artery. The 
small intrarenal arteries are uniformly narrowed. 
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plaques. The smaller arteries (less than 
2 mm. in diameter) are usually not in- 
volved (Fig. 2). 

2. Arteriolar nephrosclerosis, also called 
benign nephrosclerosis, is intimately as- 
sociated with essential hypertension.” 
Histologically, the characteristic feature 
consists of a muscular hypertrophy of 
arterioles with hyalinization of the walls 
and narrowing of the lumens. 

Postmortem arterial injection studies of 
kidneys have shown that there are roent. 
genographically detectable alterations jn 
the arterial system of kidneys from hyper- 
tensive patients.” The selective arteriogram 
frequently depicts the vascular changes 
associated with hypertension. When hv- 
pertensive vascular disease is of mild 
degree, the selective arterioġram may be 
normal. In the more advanced cases, the 
interlobar arteries show a reduced caliber 
which may begin abruptly and terminate 
with wide angle bifurcations. Gradual 
curvatures are replaced with sharp angula- 
tions. Usually, there is a beaded appearance 
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to the outlines of these arteries (Fig. 3 4). 
The kidney is generally only slightly re- 
duced in size, and the total arteriogram 
suggests a reduced arterial volume with a 
normal renal mass (Fig. 3 B). A good 
cortical nephrogram is obtained, and the 
main renal arteries appear normal unless 
involved by arteriosclerosis. In a few in- 
stances, a localized delay of blood flow was 
evident. 

3. Malignant nephrosclerosis or acceler- 
ated hypertensive disease is characterized by 
rapid renal failure, papilledema and 
uremia. Histologically, there is a hyper- 
plastic intimal proliferation of the small 
arteries and arterioles that reduces the 
luminal size associated with a necrotizing 
arteriolitis with fibrinoid necrosis of the 
arteriolar wall. The lumen of many vessels 
is almost obliterated (Fig. 4). 

The vascular changes are well shown in 
Figure 5, Æ, B and C. A postmortem nor- 
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mal renal arteriogram is compared with 
those of a patient dying from malignant 
nephrosclerosis. The kidney is contracted, 
and the small intrarenal arteries end 
abruptly with increased tortuosity. The 
cortical vessels are markedly reduced in 
number. 

The selective renal arteriogram in this 
condition is highly characteristic and cor- 
relates well with postmortem arterial in- 
jections. The main renal arteries may be 
huge, and the interlobar and arcuate 
arteries have a gnarled appearance and are 
shortened abruptly with distal pruning. 
Serial studies reveal slow blood flow with 
persistent irregular small vessel filling. The 
cortical nephrogram is faint or absent and 
venous filling is poor (Fig. 6, .7, B and C; 
and 7, 4, B and C). 

Selective renal arteriography has been 
performed in 2 patients with malignant 
hvpertension superimposed upon a back- 





Fic. 3. Benign arteriolar nephrosclerosis. (4) The small parenchymal arteries show a beaded, tortuous pat- 
tern. (B) The interlobar arteries are markedly reduced in diameter with wide angle bifurcations. 
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Fic. 4. Malignant nephrosclerosis showing typical 
lamination and luminal narrowing of vessels with 
early fibrinoid changes. 


























ground of chronic glomerulonephritis. In 
each instance the arteriogram revealed a 
severe reduction in the finer vascularity 
of the kidney and marked decrease in 
cortical tissue, resulting in a leafless tree 
appearance (Fig. 8, Æ and B). 


B. LESIONS OF THE MAIN RENAL ARTERY AND 
SEGMENTAL BRANCHES 

|. Main Artery Lesions. Occlusive dis- 
ease of the renal arteries has been classified 
by McCormack” into 6 distinct pathologic 
groups as follows: (a) the atherosclerotic 
plaque, (b) stenosis due to mural fibrosis 
of the vessel wall, (c) idiopathic thrombosis 
of the renal artery, (d) muscular hyper- 
plasia, (e) idiopathic stenosis, and (f) dis- 
secting aneurvsm. The importance of these 
lesions has been well emphasized," and 


lic. 5. Malignant nephrosclerosis. (4) Postmortem arterial injection of normal kidney. Observe uniformity of 
vessel outlines and filling of small cortical branches. (B) Postmortem arteriogram of malignant nephro. 
sclerosis. The kidney is contracted and the small intrarenal arteries end abruptly. The cortical vessels are 
markedly reduced in number. (C) Selective arteriogram of this patient shows that the essential features of 
the anatomic study are depicted in vivo. 
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Fic. 6. Malignant nephrosclerosis. (4) The main renal artery is large. (B) The intrarenal branches have a 
gnarled appearance and are shortened abruptly with distal pruning. (C) The nephrogram is faint and the 


kidney contracted. 


their significance is well known. A discus- 
sion of these lesions is not the subject of 
this paper. It should be emphasized, how- 
ever, that in the presence of an obstructive 
lesion of the main artery every attempt 
should be made to visualize the finer 
arterial branches distally and evaluate the 


arterial run-off. Pathologic changes in the 
small arteries beyond a stenotic lesion or in 
the opposite kidney may explain unsatis- 
factory results following surgical correction 
of main artery obstruction in some patients. 

In this regard the following 2 cases are 
of interest: 





l'tc. 7. Malignant nephrosclerosis. (4) Large main renal artery and primary branches are dilated and termi- 
nate abruptly. (B) The vascular tree is shortened. (C) Faint nephrogram with reduced renal mass. 
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l'1G. 8. Chronic glomerulonephritis and malignant hypertension. (4) Selective arteriogram of 18 year old girl 
shortly before death. There is marked contraction of the kidney with loss of the finer vascularity. (B) Post- 
mortem renal arteriogram reveals almost complete absence of filling of cortical vessels. 


Case 1. A $o year old Negro female with 
severe hypertension was studied with a mercury 
203 renoscan which revealed bilateral reduction 
of functioning renal tubular mass. On renal 
arteriograms the left kidney appeared larger 
than the right in spite of a main artery stenosis 
on the left side. The main artery to the right 
kidney was normal. The atherosclerotic lesion 
on the left side was removed by endarterec- 
tomy. The severe hypertension that persisted 
after surgery was not surprising when the ex- 
tent of the nodular obstructive lesions in the 
smaller arteries of the right kidney was ap- 
preciated by careful study of the arteriogram 
(Fig. 9, 47 and B). 


CasE 2. A 26 year old Negro male was ad- 
mitted for evaluation of diastolic hypertension. 
Intravenous urograms revealed prompt bi- 
lateral excretion of contrast material in equal 
concentration. The kidneys were equal and nor- 
mal in size (right 13 cm., left 12.5 cm.). Bi- 
lateral selective renal arteriograms (Fig. 10, 4 
and B) showed a stenotic lesion near the origin 
of the right renal artery. The main renal artery 
on the left side was normal. Small vessel disease 


was present bilaterally, but was clearly less evi- 
dent in the right kidney which was supplied bv 
the stenotic renal artery. The mercury reno- 
scan (Fig. 10 C) on two occasions disclosed a 
normal scan on the right with good uptake. 
The functioning left renal mass was consid- 
erably smaller than the right with an irregular 
uptake. Although pathologic data are lacking, 
this case is probably an example of unequal 
development of bilateral obliterative intrarenal 
vascular disease suggesting unilateral renal 
disease bv function studies. 


These cases are in accord with experi- 
mental observations in animals by Wilson 
and Byrom*:*! that the kidney supplied by 
the stenotic renal artery was "protected" 
from the vascular lesions ofe high blood 
pressure. The authors stress the fact that 
the kidney on the side of arterial occlusion 
was potentially the healthier one and, if 
possible, should be preserved. 

2. Lesions of Segmental Arteries. Segmen- 
tal renal artery stenosis may not be de- 
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Fig. 9. Case 1. (4) The mair renal artery is normal. Small vessel changes of nephrosclerosis are present. ( 5) 
J : = 
Left kidney. A stenotic lesion of the main artery (arrow) is seen and small vessel disease is less marked than 
in opposite kidney. Severe hypertension persisted after left endarterectomy. 


tected by abdominal aortography due to 
inadequate visualization of the segmental 
branches and intrarenal vessels.'” Selective 
arteriography has proved valuable in the 
diagnosis of segmental artery occlusion 
(Pig, irop and E Trisol interest that 
in this patient with segmental renal in- 
farction there was complete nonfunction of 
the involved kidnev as determined bv in- 
travenous urographv and mercurv scanning 
at the time of acute flank pain (Fig. 11, D 
and Æ). Selective arteriography provided 
an immediate, otherwise unobtainable, 


diagnosis. 
C. PYELONEPHRITIS 
I. Acute | Pyelonephritis. Qur arterio- 


graphic experience in this condition is very 
limited. In one patient the involved kidnev 
was swollen and increased in size. The 
segmental and interlobar arteries were 
spread, elongated and separated from each 
other. 


2. Chronic Pyelonephritis. This disease 
has been studied in our department both 


by selective renal arteriography and post- 
mortem arterial injections of kidneys of 


patients dying from this disease. The 
selective arteriogram shows a reduced 
diameter of the main renal artery pro- 


portional to the reduced functional renal 
mass. The interlobar arteries are crowded 
in the diminished renal volume, and there 
is tortuosity of interlobar and arcuate ves- 
sels which may be severe. In some in- 
stances, localized areas of reduced vascu- 
larity are present. 

The nephrographic and venous phases 
provide further information for the over-all 
evaluation. The periphery of the kidney 
reveals gross indentations due to cortical 
scarring. The nephrogram 1s dispropor- 
tionately dense, a result of crowding of 
vasculature due to loss of interstitial tissue. 
The renal veins paradoxically are visual- 
ized early. 

Figure 12, Æ and B shows unilateral 
pvelonephritis with normal renal vascula- 
ture in the unaffected kidney and severe 
vascular changes in the diseased kidney. In 
Figure 13, the severe vascular crowding of 
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Fic. 10. Case 2. (4) Right kidney. Arrow points to stenotic lesion of main artery with moderate small vessel 
changes distally. (B) Left kidney. The main artery is normal, and there is severe narrowing of parenchymal 
arteries with wide angle bifurcations. (C) Renoscan. The functioning left renal mass is smaller than the 
right with an irregular uptake. This case is probably an example of unequal development of bilateral 
obliterative intrarenal vascular disease suggesting unilateral disease by function studies. 


Richard S. Foster, Wade H. Shuford and H. Stephen Weens 


OcTOBER, 1965 





Fic. 11. Segmental renal artery occlusion. (7) Segmental artery (arrow) ends abruptly. (B) Avascular 
parenchymal defect present on the nephrogram. (C) Repeat arteriogram 12 days following acute flank pain 
reveals partial filling of occluded artery. (Reproduced with permission of Journal of Urology.) 


end stage disease is evident. Figure 14, 4, 
B and C shows some of the changes in 
chronic. pyelonephritis. The nephrogram 
reveals dense cortical indentations with 


Fic. 11. 


(D) Intravenous urogram and (E) mercury 
renoscan disclose complete nonfunction of left 
kidney at the time of initial arteriography. 





minimal arterial abnormalities. 

It is noteworthy that in experimental 
pyelonephritis in animals!’ postmortem 
arterlograms show many similarities to our 
clinical observations. 

D. HYDRONEPHROSIS 

Hydronephrosis cannot be strictly classi- 
fied as a nonsurgical condition. The arterio- 
graphic findings are presented here as thev 
may be important in the differential 
diagnosis of certain medical diseases, par- 
ticularly polycystic renal disease and tuber- 
culosis. 

The kidney with only acute or mild 
chronic obstruction of the collecting system 
presents a normal arteriogram and nephro- 
gram. With longstanding obstruction and 
distention of the renal pelvis, the inter- 
lobar and arcuate arteries become stretched 
and attenuated over the distended sac, 
with eventual disappearance of the finer 
branches by pressure atrophy. ligure 15, 
A and B demonstrates these changes in a 
small nonfunctional hydronephrotic sac. 
In such patients selective arteriography 
may indicate the volume of functioning 
parenchyma present. 


E. TUBERCULOSIS 


In tuberculosis of the kidney, the arterio- 
gram reveals one of several patterns. When 
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Fic. 12. Unilateral chronic pyelonephritis. (4) Right kidney shows normal vasculature. (B) Severe 
tortuosity of interlobar and arcuate arteries in moderately contracted kidney. 


only small tuberculous foci are present, a 
normal arteriographic pattern is noted. 
More extensive parenchymal disease with 
loss of tissue produces a tortuous, beaded 
appearance of the interlobar arteries simi- 
lar to that seen in nontuberculous pyelone- 
phritis (Fig. 16, 4 and B). When tuber- 
culous destruction is marked with calyceal 
and cavity formation (caseo- 
cavernous tuberculosis), elongated, thin 
arteries may be seen to course around ab- 
scess cavities with irregular filling defects 
in the nephrogram (Fig. 17, 4 and B). If 
renal manifests itself as a 
large granuloma, it may assume the char- 
acteristics of a nonmalignant mass lesion.?! 

Our findings in renal tuberculosis have 
been similar to those reported by Frimann- 


Dahl. 


necrosis 


tuberculosis 





ic, 13. Chronic pyelonephritis. End stage pyelone. 
phritis with severe vascular crowding in atrophic 
renal mass. 
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lic, 14. Chronic pyelonephritis. (4) Retrograde pyelogram reveals widening of upper pole calyx. (A) 
Arteriogram discloses irregular contour with tortuosity of small intrarenal arteries. There is reduced vascu- 
larity in upper portion of kidney. (C) Nephrogram is dense with well defined cortical scarring. 


F. POLYCYSTIC RENAL DISEASE 
We have studied this disease only in 
adult patients. The arteriographic appear- 
ance of this condition 1s dependent upon 
the size and number of cysts present. When 
the kidneys are full of small tightly packed 
cysts, the arteriogram reveals elongated 


thin arteries without visible normal renal 
tissue, and the nephrogram shows multiple 
cystic areas of rarefaction (Fig. 18, Z and 
B). In other instances, the kidneys are only 
partially replaced bv cysts, some of which 
are quite large, and the arteriogram sug- 
gests the presence o- multiple large simple 





lic. 15. Hydronephrosis. (4) Intravenous urogram and left arteriogram. Right pelvicalyceal system and 
ureter dilated. Arteriogram shows spread of interlobar arteries with loss of finer branches. (B) Nephrogram 
reveals only shell of functioning parenchyma present. 


Fic. 16. Tuberculosis. 


cysts separated by normal renal paren- 
chyma. We have studied one patient in 
whom the condition was unilateral (Fig. 
19, 4, B and C). In another patient with 
renal failure and severe hypertension, there 
was complete replacement of the right 
kidney by cysts (Fig. 20, 4 and B). The 
lett kidney revealed at least one large cyst 
in the upper pole and the effects of hy per- 
tension were present in the small intrarenal 
arteries (Fig. 20 C). 
G. UNILATERAL RENAL VEIN THROMBOSIS 

One relatively rare etiologic possibility 
of the nephrotic syndrome is bilateral renal 
vein. thrombosis. Unilateral renal vein 
thrombosis is an even rarer cause of this 
syndrome.” [n one such patient studied by 
selective renal venography and arteriog- 
raphy, the arteriogram disclosed straight- 
ened and spread intrarenal vessels in 
keeping with generalized swelling of the 
kidney. This case will be the subject of a 
separate report. 
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(4) Right retrograde pyelogram. Dilatation of collecting system with marked ir- 
regularity of upper group of calyces. (B) Selective arteriogram discloses vascular changes resembling those 
of chronic pyelonephritis. 
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DISCUSSION 


The value of selective renal arteriog- 
raphy in the differential diagnosis of 
neoplasms and cysts of the kidnev has 
been well established.^5 

It is in the evaluation of patients with 
hypertension that selective arteriography 
may ultimately prove to have its greatest 
application. Considerably more informa- 
tion is needed for the proper selection of 
hypertensive patients who are most likely 
to benefit from surgical repair of renovascu- 
lar lesions. Conceivably, selective arteriog- 
raphy with careful attention to the status 
of the small intrarenal vessels may offer 
valuable clues in the preoperative evalua- 
tion. At present, we feel that selective 
arteriography should be employed in all 
cases in which surgery for the treatment of 
hypertension is contemplated. 

In the diagnosis of pyelonephritis, selec- 
tive renal arteriography has proved to be 
of considerable value. Frequently, the 
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Fic. 17. Tuberculosis. (4) Right retrograde pyelogram. Severe dilatation of calyces which are partially 
eroded. Marked involvement of ureter with irregular areas of dilatation and constriction. (B) Arteriogram 
shows attenuated arteries coursing around large cavities in renal parenchyma. 


survey roentgenograms of the abdomen 
and intravenous urograms provide only 
limited information in patients with this 
condition. Pyelographic changes result 
from scarring of the parenchyma, and it is 
often not possible to distinguish an inflam- 
matory or vascular origin on the basis of 
pyelographic deformities. The results of 
our studies suggest that, of the available 
radiographic techniques, selective arteriog- 
raphy more clearly defines the nature and 
extent of the parenchymal changes and 
may also differentiate segmental from dif- 
fuse disease. 

Selective renal arteriography may aid in 
the differential diagnosis of the unilateral 
small kidney. The principal conditions 


responsible for this entity are atrophic 
pyelonephritis, renal artery stenosis and 
congenital hypoplasia.” If the arteriogram 
depicts an essentially normal vascular pat- 
tern, the diagnosis of true congenital hy- 
poplasia appears justified. 

The majoritv of our cases have been 
patients with disease processes that result 
in reduction of renal size and apparent 
shortening of the parenchymal vessels. 
However, some renal diseases are charac- 
terized by an increase in the size of the 
kidney. In these cases the segmental and 
parenchymal arteries are thinned and elon- 
gated with uniform caliber. Acute pyelo- 
nephritis, polycystic disease, renal vein 
thrombosis, and some cases of hydrone- 
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phrosis and tuberculosis have produced this 
type of renal arterial change. 

Many other diseases are manifest by 
changes in the renal arteries. Polyarteritis 
nodosa generally involves the large arteries 
with distal infarction. In this condition, a 
large number of small aneurysms of the 
medium- and small-sized arteries of the 
kidney may be demonstrated. Sclero- 
derma of the kidney affects the small inter- 
lobular arteries with a subintimal infiltra- 
tive lesion." Disseminated lupus and pri- 
mary amyloidosis, to name a few, are other 
diseases that inv dive the renal vessels.*? We 
have not had an opportunity to study 
patients with these conditions by arterio- 
graphy. 

Although selective renal arteriography 





FIG. 18. Polvcystic disease. 


(B) Multiple areas of cystic rarefaction are visible in the nephrogram. 
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has made it possible to uncover small vessel 
alterations in various renal disorders, much 
remains to be learned about the life histor y 
of these changes. Selective renal arteriogra- 
phy may prove to be a useful method by 
which to find out whether these pathologic 
changes can be influenced by therapeutic 
measures. 

Also, in order to determine more pre- 
cisely the significance of small vessel 
changes in the evaluation and prognosis of 
individual renal diseases, a much more 
extensive correlation of arteriographic, 
clinical and pathologic data is necessary. 
Studies of this type are now being con- 
ducted in this department in an effort to 
obtain a better understanding of the funda- 
mental pathologic processes involved. 


(4) Arteriogram reveals a markedly enlarged kidney with thin elongated arteries. 
(Reproduced with permission of 
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Fic. 19. Unilateral polycystic disease. (4) Retrograde pyelogram shows marked enlargement and deformity 
of rizht collecting system and normal left side. (B) Arteriogram of right kidney discloses multiple large and 
small irregular radiolucent filling defects in renal parenchyma with deformity of the intrarenal arteries. (C) 
Left kidney. Arteriogram rormal. 
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Fic. 20. Polycystic disease, hypertension and renal failure. (4) Right arteriogram. The renal vasculature is 
thinned and stretched. (B) Nephrogram. Only shell of cortex covers multiple cystic cavities. (C) Arterio- 
gram of left kidney. A large cyst is present in the upper pole and small vessel changes are consistent with 


hypertension, 


SUMMARY 


1. Selective renal arteriography permits 
visualization of the small intrarenal arteries 
to a degree approaching that obtained by 
opaque injection of anatomic specimens. 

2. The arteriographic features of benign 
and malignant hypertensive vascular dis- 
ease, segmental arterial occlusion, pyelo- 
nephritis, hydronephrosis, tuberculosis, 
polycystic renal disease and unilateral renal 
vein thrombosis have been described. 

3. Emphasis has been placed on small 
vessel changes rather than main artery 
lesions in these disease entities. In some 
patients with occlusive disease of the main 
renal arteries, the status of the small intra- 
renal vessels may be of considerable impor- 
tance. 

Wade H. Shuford, M.D. 
Department of Radiology 
Emory University School of Medicine 

and Grady Memorial Hospital 
8o Butler Street, S.E. 

Atlanta, Georgia 30 


` 


REFERENCES 
t. BAEHR, G., and Ritter, S. A. Arterial supply of 
kidney in nephritis: its relation to clinical 


picture. Arch. Path., 1929, 7, 458-472. 

2, Borjsen, E. Angiographic studies of anatomy of 
single and multiple renal arteries. deta radio, 
1959, Suppl. 183. 

3. Borjskew, E., and Foriw, J. Angiography in diag- 
nosis of renal carcinoma. Radiologe, 1961, Z, 
173-19I. 

4. Capek, V., and Fojrík, F. Significance of selec- 
tive renal angiography in injuries of kidney in 
childhood. Am. J. ROENTGENOL., Rab. THER- 
apy & NucLEAR MED., 1963, 90, 7 5-80. 

gs. CunisTIAN, H. A., ScuLEsiNGER, M. J., and 
Myers, J. D. Perfusion and injection study of 
human kidneys in relation to intra vitam 
blood pressure. Tr. 4. Am. Physicians, 1939, 
54, 57-68. 

6. pos Santos, R., Lamas, A., and PEREIRA 
Carpas, J. L'artériographie des membres, de 
l'aorte et de ses branches abdominales. Bul. 
et mém. Soc. Nat. Chir., 1929, 55, 587—601. 

7. EDHOLM, P., and SELDINGER, S. I. Percutaneous 
catheterization of renal artery. Acta radiol., 
1956, 45, 15-20. 

8. Epsman, G. Angionephrography and suprarenal 
angiography: roentgenologic study of normal 
kidney, expansive renal and suprarenal lesions 
and renal aneurysms. Acta radiol., 1957, Suppl. 
T6 

9. FosrER, R. S. Selective catheterization of renal 
vessels. Bull. Emory Univ. Clin., 1963, 3, 29-54. 

IO. Foster, R. S., Suuronp, W. H., Risser, C., 
Tutt e, E. P., Ja., and Derrcn, M. J. Selective 


308 


12. 


13. 
14. 


ns 


16. 


17. 


I8. 


2I, 


renal angiography in clinical urology. 7. Urol., 
1963, 90, 631—641. 

Frimann-Dant, J. Selective angiography in renal 
tuberculosis. Acta radtol., 1958, 49, 31-41. 

Grauam, R. S. Study of circulation in normal 
and pathologic kidney with roentgenographic 
visualization of arterial tree, including glomer- 
uli. dm. F. Path., 1928, 4, 17-31. 

Graves, F. T. Anatomy of intrarenal arteries 
and its application to segmental resection of 
kidney. Brit. T. Surg., 1954, 42, 132-139. 

Gray, H. Anatomy of the Human Body. C. M. 
Goss, Editor. Twenty-seventh edition. Lea & 
Febiger, Philadelphia, 1959, pp. 1336. 

Gross, L. Studies on circulation of kidney in 
relation to architecture and function of organ 
in health and disease: chronic productive (in- 
durative) nephritis. Y. Med. Res., 1918, 38, 
379-384. 

Hayman, J. M., Jr. Experiments on patency of 
blood vessels of nephritic kidneys obtained at 
autopsy. 7. Clin. Invest., 1929-1930, 8, 89-106. 

HaPriNsTALL, R. H., MICHAELS, L., and BRUM- 
rrrr, W. Experimental pyelonephritis: role of 
arterial narrowing in production of kidney of 
chronic pyelonephritis. 7. Path. €9 Bact., 1960, 
&, 249—258. 

KAUFMAN, J. J., and Hvauzs, D. L. Upright 
&ortography: aid to study of renal artery 
stenosis. Radiology, 1962, 79, 1017-1018. 


. Lim, W. K. Roentgenological studies of injected 


kidneys. Am. J. ROENTGENOL., 1921, 8, 704- 
713. 


. McCormack, L. J. Vascular changes in hyper- 


tension. M. Clin. North America, 1961, 45, 
247—257. 

Meaney, T. F., Dopson, A. E., POUTASSE, 
E. F., and McCormack, L. J. Observations 
concerning renal circulation: angiography of 
kidneys, removed from hypertensive to nor- 
motensive patients. Cleveland Clin. Quart., 


Richard S. Foster, Wade H. Shuford and H. Stephen Weens 


OcroBER, 1965 


1958, 25, 21—3I. 

22. Meaney, T. F., and DusraN, H. P. Selective 
renal arteriography in diagnosis of renal 
hypertension. Circulation, 1963, 28, 1035-1041. 

23. Morris, J. F., Ginn, H. E., and THOMPSON, 
D. D. Unilateral renal vein thrombosis associ- 
ated with nephrotic syndrome. 4m, F. Med., 
1963, 34, 867-874. 

24. Munk, J., and Haun, E. Radiological differ- 
entiation of small kidney in hypertension of 
renal origin. Clin. Radiol., 1962, 13, 265—286. 

25. Opman, P. Radiopaque polythene catheter. Acta 
radiol., 1959, 52, 52—64. 

26. Poutasse, E. F. Diagnosis and treatment of 
occlusive renal artery disease and hyperten- 
sion. 7.71.M.4., 1961, 178, 1078-1083. 

27. RELMAN, A. S., and Darmapy, E. M. Severe 
hypertension and uremia in young woman. 
New England F. Med., 1964, 271, 149-156. 

28. SELDINGER, S. I. Catheter replacement of needle 
In percutaneous arteriography: new technique. 
Acta radiol., 1953, 39, 368—376. 

29. Strauss, M. B., and Wext, L. G. Editors. Dis- 
eases of the Kidney. Little, Brown & Com- 
pany, Boston, 1963, p. 501—525. 

30. Surron, D. Arteriography. E. & S. Livingstone, 
Ltd., London, 1962, pp. 128—159. 

31. TrLLorsoN, P. M., and HarrznzN, M. Selective 
renal arteriography. Am. J. ROENTGENOL., 
Rap. TuEgRAPY & Nuciear MED., 1963, 90, 
124—134. 

32. WiLLiaAMs, C., and CasTLEMAN, B. Renal and 
cardiac disease in elderly woman. New England 
7. Med., 1963, 269, 1254-1260. 

33. Wriison, C., and Byrom, F. B. Renal changes in 
malignant hypertension: experimental evi- 
dence. Lancet, 1939, 7, 136-139. 

34. WiLsoN, C., and Byrom, F. B. Vicious circle in 
chronic Bright's disease: experimental evi- 
dence from hypertensive rat. Quart. J. Med.. 
1941, 70, 65-93. 


Vou. 95, No. a 


RADIOLOGIC EVALUATION OF ACUTE RENAL 
INFARCTION* 


By MURRAY L. JANOWER, M.D.,t and ALFRED L. WEBER, M.D.t 


BOSTON, MASSACHUSETTS 


I^ A general hospital, a small fraction of 
cases of abdominal pain will be encoun- 
tered due to renal infarction following renal 
arterial occlusion.*$ It is important that the 
source of the pain be recognized early, not 
only to save the patient a lengthy, costly 
work-up as the etiology is sought, but also 
to ensure that there is time for possible 
surgical intervention to save the affected 
kidney if the occlusion is in the main renal 
artery. Roentgenographic examinations, 
such as intravenous pyelography and renal 
angiography, play a significant role in 
establishing the correct diagnosis! It is 
with this aspect of these cases that the 
present paper is primarily concerned. 


CLINICAL MATERIAL 


This study is based upon a series of 12 
cases seen at the Massachusetts General 
Hospital since 1955. In each of these pa- 
tients an underlying disease was present. 
Nine of them had heart disease (4 rheumat- 
ic, 4 old myocardial infarction, and 1 adult 
fibroelastosis). Two patients had undergone 
recent surgery: 1 splenectomy for idio- 
pathic thrombocytopenic purpura, and 1 
renal artery repair for fibromuscular hyper- 
plasia. The remaining patient had suffered 
recent severe external trauma. Cardiac 
arrhythmias were frequent, while history of 
past embolization was elicited 4 times. 

Pain was the usual presenting symptom. 
It varied in degree from slight to moderate 
and was entirely nonspecific in nature. In g 
of the cases, the pain was principally in the 
costovertebral angle. Systemic symptoms 
such as fever, nausea, or vomiting were 
unusual and insignificant. Urinary tract 
symptoms, including frequencv and ur- 
gency, were not noted. 


Laboratory values were of limited useful- 
ness. The only positive blood cell value was 
the white blood cell count which was al- 
ways over 11,000. Urinalysis was abnormal 
in all cases in which it was performed. Gross 
hematuria did nof occur, although several 
red blood cells were usually seen micro- 
scopically. An equally significant urinary 
finding was albuminuria, which was I+ in 
2 cases, 2-]- in 3 cases, 3+ 1n 3 cases, and 
4+ in 2 cases. The clinical and laboratory 
aspects of the cases are summarized in 


Table r. 


REPRESENTATIVE CASES 


Five cases have been selected as repre- 
sentative of our observations. The roentgen 
findings in each are described and the gen- 
eral radiologic features of the series are 
subsequently discussed. 


Case 1. E.E., a 74 year old white female, was 
admitted to the hospital because of lower ab- 
dominal crampy pain. The pain soon spread to 
the left flank and was accompanied by slight 
nausea and vomiting. There were no urinary 
tract symptoms. 

The patient had sustained a myocardial in- 
farction 8 months prior to admission. Pertinent 
physical findings consisted of left costoverte- 
bral angle tenderness, atrial fibrillation with a 
pulse of 66, blood pressure of 190/80, and a 
temperature of 99.8? F. The leukocyte count 
was 20,900. Urinalysis revealed a specific 
gravity of 1.019, I+ albuminuria, and no cells. 


Roentgenographic Findings. 


Intravenous Pyelography. The plain roent- 
genogram of the abdomen revealed a moderate 
degree of ileus with normal psoas shadows and 
kidneys. Contrast material outlined a normal 
right upper collecting system and ureter. There 
was no function on the left (Fig. 1). 


* From the Department of Radiology, Massachusetts General Hospital, Boston, Massachusetts, 
T Assistant in Radiology, Harvard Medical School; Aasistant in Radiology, Massachusetts General Hospital. 
$ Instructor in Radiology, Harvard Medical Scnool; Assistant Radiologist, Massachusetts General Hospital, 
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TABLE Í 
CLINICAL AND LABORATORY FINDINGS IN I2 CASES OF ACUTE ARTERIAL RENAL INFARCTION 
Find; 
White Urinary Findings 
Case | Ageand | Predisposing Other Pain Systemic Blood 
No. | Sex Disease Embolization x Symptoms Cell 
Count 
I| 74 F Old myocardial -— Lower abdo- | Slight nausea | 20,900 
infarct men and left | and vomitings 
flank 
JII| 72 F Rheumatic heart; 1. Right middle | Right lower | Slight nausea | 26,000 
disease cerebral artery | and upper and vomitings 
2. Aortic bifur- | quadrant 
cation 
3. Right femoral 
artery 
ITI | 57 M | Rheumatic heart | Left femoral Left costo- No 15,000 Occasional 
disease artery vertebral 
angle 
IV] 68 F Old myocardial -— Left costo- No 
infarct vertebral 
angle 
V| 43M | Fibroelastosis — Right costo- | Vomited twice; 
vertebral temperature 
angle 102°F, 
VI i 44M — Left costo- No 
vertebral 
angle 
VII | 68 F Rheumatic heart| Left middle Right costo- | No 
disease cerebral artery | vertebral 
angle 
VT; 57E Old myocardial — 
infarct 
IX | 75 F Old myocardial | Right 
infarct ophthalmic 
artery 
X| 19 F Repair of fibro- — 
muscular hyper- 
plasia 
XI| 42 F Surgery and idio- — Right costo- j Slight nausea 
pathic thrombo- vertebral 
cy topenic angle 
purpura 
XII! 13 M | Trauma — Generalized in | No 
abdomen 


Retrograde Pyelography. The left collecting 
system and ureter were opacified and appeared 
normal (Fig. 2). 

Renal Angtography. Aortography was per- 
formed by the Seldinger technique. The right 
main renal artery and branches were normal, 
but the left main renal artery was completely 
occluded just distal to its origin. No nephro- 
gram appeared on the left (Fig. 3 and 4). 


Comment. Nonfunction demonstrated on 
intravenous pyelograms with normal ap- 
pearing calyces on retrograde pyelograms 1s 
a frequent finding. The arteriogram here 
revealed the block in the left main renal 
artery. 


Case n. C.D., a 72 year old white female, 
was admitted to the hospital because of nausea, 





Fic. 1. Case r. Intravenous pyelogram showing 


nonfunction on the left. 


vomiting, and photophobia secondary to digi- 
talis intoxication. Eight hours prior to admis- 
sion, she had complained of the onset of pain in 
the right lower and upper quadrants of the ab- 
domen. A diagnosis of rheumatic heart disease 
with mitral stenosis and regurgitation had been 
made 40 years previously. Three episodes of 
embolization had occurred in the past: (1) in 
1952 an embolism of the right middle cerebral 
artery resulted in left hemiparesis; (2) in 1952 
an aortic saddle embolus was successfully re- 
moved; (3) in 1959 a right femoral artery em- 
bolus was also removed. There was no history 
of urinary tract symptoms. 

Pertinent physical findings included tender- 
ness in the right flank and right upper and lower 
quadrants, mild congestive heart failure, atrial 
fibrillation with a pulse rate of 52, blood pres- 


a 





lic. 2. Case 1. Retrograde pyelogram showing a 


normal upper collecting system on the left. 
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lic. 3. Case 1. Renal angiogram showing complete 
occlusicn of the left main renal artery (arrow). 


sure of 160/9o, and a temperature of 99.6? F. 
The leukocyte count was 26,000. Urinalysis re- 
vealed a specific gravity of 1.016, 2+ albuminu- 
ria, and an occasional red blood cell. 


Roentgenographic Findings. 


Intravenous Pyelography. A preliminary 
roentgenogram of the abdomen revealed a 
moderate degree of ileus and obliteration of the 
right psoas shadow. The kidneys were of equal 
size, measuring 10.55 cm. Contrast material 
outlined a normal collecting system and ureter 
on the left. There was no function on the right 
(lig. 5). 

Renal Angiography. Aortography was per- 
formed by the Seldinger technique. The left 
main renal artery and the intrarenal branches 
were normal. There was an aberrant artery to 
the lower pole of the left kidnev. On the right, 





Fic. 4. Case 1. Absence of nephrogram on the left. 





Fic. s. Case mr. Intravenous pyelogram showing 
nonfunction on the right. The right psoas shadow 
is poorly defined. 


the main renal artery and larger segmental 
branches were normal. The smaller branches in 
the upper and lower pole areas were occluded, 


while the blood supplv to the middle portion ot 
the kidney was intact (Fig. 6 and 7). The flow of 


contrast material through the right kidney was 
deaved, with segmental branches still opaci- 
fied, although at the same time there was a 
nephrographic effect on the left (Fig. 8). Roent- 
genograms obtained during the end phase 
showed a diminished. nephrographic effect on 
tke right as opposed to the normal left side 
(Fig. 9). 


x 





Fic. 6. Case 11. Normal left renal angiogram demon- 
strating an aberrant artery to the lower pole. 
Normal right main renal artery and larger seg- 
mental branches. Smaller branches to the upper 
and lower poles are decreased. 
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Case 11. Close-up of Figure 6 (composite 
illustration of the two sides). 


Fic. 


Subsequent Course. Intravenous pyelography 
one month later revealed a smaller right kidney 
which measured 7.5 cm. X 4 cm.; the left had 
not changed in size. Additionally, a moderate 
degree of function had returned on the right 
(Fig. 10). 


Comment. Arteriography localized the 
site of embolization. Thirty days later the 
affected kidney had decreased in size by 3 
cm. 


Case n1. A.M., a 57 year old white male, was 
admitted to the hospital because of left flank 
pain of 5 hours’ duration. Concomitant with the 
back pain, the patient had experienced pain in 
his left foot. A diagnosis of rheumatic heart dis- 
ease with mitral stenosis and insufficiency had 
been made in the past. There was no history of 
nausea, vomiting, or urinary tract symptoms. 

Pertinent physical findings included tender- 





Fic. 8. Case 11. Roentgenogram from nephrographic 
phase showing delayed circulation on the right. 





Fic. g. Case 11. Marked diminution of the nephro- 
graphic density on the right. 


ness at the left costovertebral angle, absence of 
the left popliteal and foot pulses, mild conges- 
tive heart failure, atrial fibrillation with a pulse 
of 100, blood pressure of 170/110, and a tem- 
perature of 99.5? F. The leukocyte count was 
15,000. Urinalysis revealed a specific gravity of 
1.015, 3+ albuminuria, and an occasional red 
blood cell. 


Roentgenographic Findings. 

Intravenous Pyelography. The preliminary 
roentgenogram of the abdomen showed a mod- 
erate degree of ileus with a partially obliterated 
left psoas shadow and loss of the lateral contour 
of the left kidney. The kidneys were equal in 
size (Fig. 11). Excretion was prompt on the 
right, with a normal collecting system and 
ureter. On the left there was delayed excretion, 
with no filling of the middle calyx and infun- 





Fic. 10. Case 11. Diminution in size and return of 


partial function on the right, 4 weeks post infarc- 
tion. 
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Fic. 11. Case iir. Plain roentgenogram of the abdo- 
men showing partial obliteration of left psoas 
shadow and loss of the lateral contour of the left 
kidney. 


dibulum and poor filling of the upper and lower 
pole collecting systems (Fig. 12). 

Renal Angiography. Vhe right renal arterial 
supply was unremarkable. The left main renal 
artery was patent. The segmental artery sup- 
plying the middle portion of the left kidney was 
obstructed (Fig. 13). In the nephrographic 
phase an infarct was outlined by a wedge- 
shaped defect in the middle third of the left 
kidney. Extending from this region along the 
lateral margin of the kidney to the upper pole 
was a band-shaped nephrographic defect (Fig. 
I4). 


Comment. Arteriography localized the 
site of embolization and confirmed the 
diagnosis. 





Fic. 


I2. Case mr. Intravenous pyelogram showing 
lack of filling of the middle calyceal system with 
decreased opacification of the upper and lower 
pole collecting system. 





Itc. 13, Case irr. Angiogram showing obstruction of a 
segmental artery to the middle portion of the left 
kidney (arrow). 


Case Iv. M.M., a 68 year old white female, 
was admitted to the hospital because of acute 
pulmonary edema. Diagnoses of coronary ar- 
tery disease with chronic congestive heart fail- 
ure, and an old myocardial infarct had been 
made in the past. Three days after admission, 
severe left costovertebral angle pain developed. 
No nausea, vomiting, or urinary tract symp- 
toms were noted. 

Pertinent physical findings included tender- 
ness in the left costovertebral angle, atrial fibril- 
lation with a rate of 130, blood pressure of 
140/80, and a temperature of 100.5° F. Urinaly- 
sis revealed a specific gravity of 1.015, 3+ 
albuminuria, and 10 or 12 red blood cells. 
Roentgenographic Findings. 

Intravenous Pyelography. The plain roent- 
genogram disclosed a moderate degree of ileus 
with well delineated psoas shadows but poorly 
outlined kidney contours. The right kidney 
was ectopic, with the lower half overlying the 
iliac crest. The, ureteropelvic junction was dis- 
placed laterally. Function on the right was nor- 
mal. There was a small amount of excretion in 
the upper major calyx on the left. The remain- 
ing co lecting structures were not outlined. The 
size of the left kidney could not be determined 
(ig. 15). 

Retrograde Pyelography. Vhe left collecting 


Murray L. Janower and Alfred L. Weber 


ÖCTOBER, 1965 





Fic. 14. Case ur. Wedge-shaped defect in the mid- 
portion corresponding to the area of infarction. 





Fic. 15. Case 1v. Intravenous pyelogram showing 
ectopy of the right kidney with only the collecting 
system of the upper pole on the left faintly opaci- 
hed. 





lic. 16. Case iv. Retrograde pyelogram showing a 
normal left collecting system. 


system and ureter were opacified and appeared 
normal (Fig. 16). 

Renal Angiography. Aortography was per- 
tormed by the Seldinger technique. Moderate 
arteriosclerosis of the aorta and iliac arteries 
was apparent. The right kidney was supplied 
by three branches which arose from the lower 
portion of the aorta, right common iliac, and 
left common iliac artery, respectively (Fig. 17). 

On the left, the main renal artery was patent. 
The segmental branches supplying the middle 
and lower portions of the kidney were occluded. 
The intralobular branches in the upper pole 





Case rv. Aortogram showing anomalous 


Fic. 17. 
blood supply to the ectopic right kidney. 
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lic. 18. Case 1v. Angiogram showing occlusion of the 
segmental branches of the middle and lower por- 
tions of the left kidney with decrease in the intra- 
lobular arteries in the upper pole. 


showed some diminution (Fig. 18). There was a 
nephrographic phase in the upper pole of the 
left kidney but none in the middle and lower 
sections. 

Subsequent Course. An intravenous pyelo- 
gram 21 days later showed no change in the ap 
pearance of the kidneys and collecting struc- 
tures. 


Comment. Retrograde pvelographv re- 
vealed normal calyces, although function 
was shown to be markedly diminished on 
the intravenous study. Angiography con- 
firmed the diagnosis. 

Case v. J.M., a 43 year old white male,’ was 
admitted to the hospital because of right flank 
pain of 18 hours' duration. The patient had 
been hospitalized 4 years previously because 
of an enlarged heart. Following an extensive 
cardiac work-up, a diagnosis of probable adult 
fibroelastosis was made. No urinary tract symp- 
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Fic. 19. Case v. Plain roentgenogram revealing 
slight enlargement of the right kidney with 
minimal loss of the right psoas shadow. 


toms were evident; vomiting had occurred 
twice. 

Per-inent physical findings included tender- 
ness at the right costovertebral angle, cardio 
megaly, atrial fibrillation with a pulse of 87, 
blood pressure of 140/100, and a temperature of 
102? F., The leukocytecount was 17,000. Urinaly- 
sis revealed a specific gravity of 1.006, 4+ al- 
buminuria, and 4-6 red blood cells. 
Roentgenographic Findings. 


£ 


Intravenous Pyelography. The plain roent- 


genogram of the abdomen revealed a normal. 


bowel gas pattern. There was a slight loss of the 
right psoas shadow. The right kidney was a 
little larger than the left. The measurements 
were I4 cm. X 9 cm. on the right and 12 cm. X6.5 
cm. cn the left (Fig. 19). The collecting system 
and ureter were normal on the left. Along with 
enlargement of the kidney on the right, there 
was generalized stretching of the collecting 
structures. The calyces and infundibula filled 
incompletely in the middle section of the kidney 
(Fig. 20). 

Subsequent Course. The right kidney was ex- 
plored, and thrombosis of the main renal artery 
was found. An aberrant vessel to the upper pole 
was patent. The kidney was markedly swollen, 
especially the lower pole, which contained mul- 
tiple yellow areas of infarction; only a few such 
areas were seen in the upper pole. There were 
also patches of incomplete infarction with ne- 
crotic tubules but viable glomeruli. The infarct 
was thought to be of about 1 week's duration. 
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A right-sided nephrectomy was performed. 
Two weeks following discharge, the patient 
re-entered the hospital and died of multiple pul- 
monary emboli. At autopsy, mural thrombosis 
was found in both ventricles and atria. The 
final diagnosis was idiopathic fibroelastos:s. 


Comment. The affected. kidney in this 
case was larger than the normal kidnev. 


ROENTGEN OBSERVATIONS 


Although the clinical findings may sug- 
gest renal infarction, the diagnosis is usu- 
ally made radiographically. Evaluation 
may include roentgenography of the abdo- 
men, intravenous pyelography, retrograde 
pyelography, and renal angiography. The 
changes seen on the abdominal roentgeno- 
gram are usually nonspecific, but may sug- 
gest the diagnosis. Varying degrees of ileus, 
obliteration of the psoas shadows, and /or of 
the kidney outline, may be observed. Fol- 
lowing acute infarction secondary to main 
artery occlusion, the renal size is usually 
normal, and wot decreased. In one of our 
cases (Case v) the affected kidney was 
enlarged because of severe edema from 
occlusion of the main renal artery and 
patency of an aberrant renal vessel. Weeks 
after infarction, the involved kidney may 
reveal a considerable decrease in size. 
Localized indentations or atrophy of a pole 
may be seen following segmental infarction; 
calcification can sometimes occur in these 
scarred areas. 

[f infarction is clinically considered, in- 





Fic. 20. Case v. Intravenous pyelogram showing 
stretching of the collecting system secondary 
to edema of the right kidney. 
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travenous pyelography is mandatory. No 
special technique is required. Frequently, 
there will be no function of the involved 
kidney or a portion thereof after the acute 
insult. Nonfunction is not necessarily sec- 
ondary to occlusion of the main renal ar- 
tery; a segmental arterial occlusion can 
sometimes lead to complete shutdown of 
renal function. If kidney function is pre- 
served, a variety of patterns may be seen, 
ranging from faint opacification of a single 
calyx to moderately good opacification of 
the entire collecting system. On occasion, 
spreading, stretching, and incomplete fill- 
ing of the collecting structures can be seen 
in those kidneys where severe edema fol- 
lows infarction (Case v). Follow-up intra- 
venous pvelographv in the immediate 
postinfarction period is of limited value, 
since there is usually no detectable change; 
however, a repeat study a month or more 
later will usually reveal change in size or 
configuration of the affected kidnev. 

Retrograde pyelograms following the 
acute episode will frequently outline a nor- 
mal collecting system. Nonfunction of a 
kidney on intravenous pyelograms coupled 
with a normal appearing collecting system 
on retrograde pyelograms is highly suspi- 
cious of arterial occlusion with or without 
renal infarction. 

In difficult diagnostic problems, roent- 
genograms previously obtained are of 
value. An abrupt change in size or function 
of the kidneys should certainly suggest the 
possibility of acute renal infarction. 

Renal angiography is indicated for those 
cases in which surgical intervention is 
contemplated.* This is an extremely impor- 
tant preoperative diagnostic study. Again, 
a variety of changes, ranging from complete 
occlusion of the main renal artery to occlu- 
sion of a single segmental branch, may be 
found. Obviously, surgery might be indi- 
cated only in main renal artery occlusion. 
In addition to localization of the exact site 
of arterial obstruction, a decrease in circu- 
lation time through the affected kidney 
may be conspicuous (Case 11). Further- 
more, study of roentgenograms obtained in 
the nephrographic phase are helpful in 
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evaluating the total blood supply and will 
outline infarcted areas in more detail (Case 
11). If kidney function is considerably im- 
paired. due to multiple emboli in the smaller 
branches of the kidney, a decrease or ab- 
sence of the nephrographic density is ap- 
parent. Sequential roentgenograms are 
invaluable. 


SUMMARY 


Twelve cases of acute arterial renal in- 
farction with their clinical background and 
roentgenographic findings are reviewed. 
Five representative examples are presented 
in detail. 

Sudden onset of nonspecific abdominal 
pain is the predominant symptom. Micro- 
scopic hematuria and albuminuria are 
frequent urinary findings. A definitive 
diagnosis can be established only by roent- 
genographic means. The intravenous pyleo- 
gram is an important diagnostic study and 
shows nonfilling of calyceal structures, with 
distortion and stretching, or nonfunction of 
an entire kidney. A retrograde pyelogram 
demonstrates normal architecture of the 
collecting system. 

The renal angiogram will localize the 
lesion and delineate the extent of the 
infarct. 

In some cases emergency surgery will 
save the involved kidney. 


Murray L. Janower, M.D. 
Department of Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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RENAL ARTERY SPASM SIMULATING 
ORGANIC DISEASE* 


By P. RUBEN KOEHLER, M.D., and MARVIN J. FRIEDENBERG, M.D. 


ST. LOUIS, MISSOURI 


GE n of arteries in response to external 
stimuli has been recognized roentgeno- 
graphically since intra-arterial injections 
of opaque material were first made. Spasm 
of the intracranial arteries, particularly 
when associated with intracranial hemor- 
rhage," and spasm of the brachial artery? 
are familiar examples. The contraction 
usually is brief, and normal circulation is 
restored without evidence of tissue damage. 
However, when severe and prolonged 
spasm involves the blood supply to a sensi- 
tive organ, permanent injury may result.*4 

Because arterial spasm may simulate an 
organic lesion, its recognition is important 
to avoid an erroneous diagnosis. The pur- 
pose of the authors 1s to report 3 cases of 
renal artery spasm shown by selective 
arteriography and to discuss arterial spasm 
in general. 


REPORT OF CASES 


CASE I. A 34 year old Negro male was ad- 
mitted to the hospital because of left flank pain. 
Án intravenous urogram showed slight dis- 
placement of the lower calyces of the left kid- 
ney. Selective left renal arteriography was per- 
formed to exclude renal cell carcinoma. A 
stenotic area was demonstrated immediately 
proximal to the bifurcation of the renal artery 
(Fig. 14). Repeat study following withdrawal 
of the tip of the catheter to the orifice of the 
renal artery showed a normal vessel (Fig. 15). 
At exploration of the kidney 1 day later, a large, 
organized perinephric hematoma was found. 
The kidney was palpated and appeared grossly 
normal. 


Case 1. A,28 year old Negro male was ad- 
mitted to the hospital because of microscopic 
hematuria. Intravenous urography was normal. 
Selective right renal arteriography was per- 
formed with the catheter positioned at the ori- 
fice of the vessel. The ventral branch of the 


renal artery immediately distal to the bifurca- 
tion appeared corrugated (Fig. 2/7), somewhat 
resembling fibromuscular hyperplasia. Re-ex- 
amination 15 minutes later no longer showed 
these itregularities (Fig. 2). 


CASE III. A 39 year old Negro female was ad- 
mitted to the hospital because of chronic renal 
disease, Selective renal arteriography was per- 
formed immediately before and after renal 
biopsy to evaluate possible vascular changes 
resulting from the procedure. The catheter re- 
mained in place during the biopsy and was 
flushed with continuous saline-heparin drip. 
The pre-biopsy study demonstrated normal 
renal arteries (Fig. 34). The examination per- - 
formed 15 minutes after biopsy showed absent 
filling of the branch of the dorsal artery supply- 
ing the lower pole (Fig. 38). An intravenous 
urogram the next day showed no change when 
compared with a pre-biopsy examination. 


DISCUSSION 


SPASM DURING ARTERIOGRAPHY 


Spasm during arteriography may be the 
result of one or more of the following stim- 
uli: (1) mechanical irritation caused by 
needles, catheters, guide wires,” or jet of 
injected material, or (2) chemical or os- 
motic irritation due to contrast material, 
vasoconstricting agents, or extravasated 
blood.5*8 

Lende! and Kinmonth? have shown that 
arteries can respond to irritants by a sus- 
tained contraction of smooth muscle. The 
spasm is a local response which is indepen- 
dent of autonomous nervous fibers, since it 
occurs even in the absence of the adventitia. 
Furthermore, electric stimulation of the 
nerve fibers fails to affect the arteries. Mus- 
tard and Simmons have produced spasm 
merely by stretching the arteries in dogs. 
Abrams eż al! and De Maria eż alë pro- 
duced renal artery spasm immediately 


* From the Edward Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, Missouri, and the De- 
partment of Radiology, Philadelphia General Hospital, Philadelphia, Pennsylvania. 
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hic. 1. Case 1. Selective left renal arteriograms. (4) Spasm of the left renal artery is shown immediately 
proximal to its bifurcation ( 7 ) $ second after the beginning of injection. The catheter has recoiled into the 
aorta. (B) A second injection approximately 15 minutes later shows a normal renal artery. 


proximal or distal to the first bifurcation 
by intravenous injections of epinephrine. 
Arterial spasm may produce partial or 
complete occlusion of the vessel, and it may 
last from a few seconds to many hours. 
Sensitive organs may be irreparably dam- 


aged when spasm is prolonged.®!! Trauma 
may produce such severe arterial spasm 
that little or no bleeding occurs immedi- 
ately following injury or even amputation 
of an extremity .?:19.? 

Frequency of spasm is inversely propor- 





Fic. 2. Case u. Selective right renal arteriograms. (4) Concentric irregularities (N ) are shown in the ventral 
branch distal to the first bifurcation. (B) A second injection 10 minutes later shows a normal ventral 
branch. 
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FIG. 3. 


Case 111. Selective right renal arteriograms. (4) The renal arteries are normal. (B) Repeat arteriogram 


1S minutes after renal biopsy shows absent filling of the branch of the dorsal artery supplying the lower 
pole. Other investigators*^? have documented cases of spasm causing completely absent opacification of a 


segmental renal artery. 


tional to the size of the vessel. Medium- 
sized, muscular type arteries usually are 
involved. The deep femoral, popliteal, 
brachial and internal carotid arteries con- 
tract easily, whereas the femoral, axillary, 
common carotid and proximal main renal 
arteries rarely are affected. Involvement 
of elastic type vessels is even more unusual, 
and complete occlusion of this type of ves- 
sel due to spasm cannot be produced." 

Wickbom and Bartley" as well as Lind- 
bom,? havé pointed out that approxi- 
mately 75 per cent of patients in whom 
peripheral arterial spasm occurs are 
younger than 30 years and only 5 per cent 
are over the age of 60. They offer the ex- 
planation that with advancing age fibrosis 
replaces the muscular fibers in the media of 


the arteries, limiting their ability to react 
to irritating stimuli. Spasm 1s more fre- 
quent in women than men, and a very high 
incidence is encountered in patients with 
clinical signs of Raynaud's disease. Pre- 
existing damage or disease of the arterial 
wall may be a predisposing factor.^ 

Roentgenographically, spasm may be 
difficult to distinguish from organic stenosis 
due to arteriosclerosis, fibromuscular hy- 
perplasia, or Buerger’s disease. Spasm of a 
large artery may simulate the corrugations 
of a dacron graft.’ 

RENAL ARTERY SPASM 
Four cases of renal artery spasm previ- 


ously have been reported. The first case 
was described in 1959 by Boijsen* in his 
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monograph on renal arteriography. In 
1963, 2 additional cases were reported by 
Haage and Rahm.® The spasm was demon- 
strated during selective renal arteriogra- 
phy, but was not present when the con- 
trast material was injected into the aorta. 
In the first case of Haage and Rahm, the 
spasm developed in the main renal artery 
distal to an area of slight stenosis. In their 
second case, several injections were made. 
The degree of spasm progressed with each 
injection, until finally the branch of the 
dorsal artery supplying the lower pole no 
longer was opacified. Two days later a 
nephrectomy was performed, and a fresh 
infarct was found corresponding to the area 
supplied by the contracted branch. The 
arteries were examined carefully, but no 
organic lesion was present. The authors 
concluded that spasm caused the progres- 
sive nonopacification of the vessel and pro- 
duced the renal infarct. Recently, in a 
paper describing angiographic artefacts 
Herbert’? cited a case in which sudden 
peripheral spasm occurred during selective 
renal arteriography. The spasm could have 
been mistaken for organic occlusion had 
serial roentgenograms not been obtained. 

In our cases during selective renal 
arteriography, transient narrowing and ir- 
regularity involved the main renal artery 
in I patient (Case 1) and the renal artery 
branches in another (Case 11). In both pa- 
tients the appearance of the arteries 
promptly returned to normal following 
withdrawal of the catheter. In Case 111 we 
can only speculate that nonopacification of 
the vessel was due to spasm, possibly re- 
lated to the renal biopsy. During biopsy, 
some bleeding into the surrounding tissue 
always occurs, and the contraction may 
have been caused by a mechanism similar 
to that occurring in intracranial hemor- 
rhage. If the artery itself had been injured 
by the biopsy needle, extravasation of the 
contrast material probably would have 
occurred. The roentgenographic findings in 
this case are very similar to those reported 
by Boijsen,! Haage and Rahm® and Her- 
bert." The normal intravenous urogram ob- 
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tained the following day further supports 
the likelihood that spasm was the cause of 
nonopacification of the vessel. 

All cases of renal artery spasm have oc- 
curred during selective renal artery cathe- 
terization. In the 1 reported case in which a 
tertiary branch was involved, prolonged 
contraction resulted in an infarct.* During 
selective renal arteriography, catheters 
should be left in place as briefly as possible. 
Spasm should be recognized promptly and 
the catheter withdrawn immediately, al- 
though injection of a vasodilator drug into 
the artery first may be advisable. When 
the diagnosis is uncertain, a repeat exami- 
nation with a mid-aortic injection may be 
required to determine the consistency of 
the findings. 


SUMMARY 


Three cases are reported of renal artery 
spasm demonstrated during selective renal 
arteriography. The arteriographic appear- 
ance of renal artery spasm has no charac- 
teristic features and may simulate organic 
stenosis. Spasm must be recognized to 
avold an erroneous dlagnosis. 


Marvin J. Friedenberg, M.D. 

The Edward Mallinckrodt Institute of Radiology 
£10 South Kingshighway 

St. Louis, Missouri 
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ANGIOGRAPHIC STUDY OF THE EFFECT OF 
VASOPRESSORS ON RENAL VASCULARITY 
(METARAMINOL)* 


By CHIEN-HSING MENG, M.D., and MILTON ELKIN, M.D. 


NEW YORK, NEW YORK 


I^ A previous study,' renal angiography 

was used to investigate the effects of 
epinephrine and levarterenol on the kidney 
vascularity. Both drugs produced similar 
effects, although levarterenol appeared 
more potent than epinephrine. In small 
doses, vasoconstriction takes place at the 
peripheral vessels with diminution in the 
vascular nephrogram, dilatation of the 
main renal artery and of the interlobar ar- 
teries, and prolongation of the arterial 
phase with late filling of the veins. Large 
doses produce marked and sudden constric- 
tion of the main renal artery close to its site 
of major branching with little filling of the 
interlobar vessels which appear attenu- 
ated, as well as marked diminution in the 
intensity of the nephrogram with very late, 
if any, opacification of the veins. There 
was no evidence of a “Trueta” shunt? at 
any of the tested doses of these two vaso- 
pressors. It was also demonstrated that 
both epinephrine and levarterenol have a 
direct action on the renal vessels. 

The present report deals with the effects 
of another vasopressor on renal vascu- 
larity—metaraminol. 


METARAMINOL 


Weil? reported that metaraminol (ara- 
mine) produces onlv a slight decrease of 
renal blood flow in normotensive dogs as 
compared to more marked decreases with 
norepinephrine. Patients in profound shock 
were treated with metaraminol in single 
intravenous doses of 3 to 15 mg. with the 
blood pressure rise reaching a peak in 5 
minutes and continuing for 25 minutes. 

Spoerel eż al? reported deterioration in 
patients treated by continuous intravenous 


infusion of metaraminol. There was intense 
vasoconstriction and stagnation of the 
peripheral circulation. They stated that the 
kidney especially shows prolonged vaso- 
constriction with metaraminol. 

Udhoji and Weil! discussed the ques- 
tionable value of vasopressor agents in the 
treatment of shock, where the arterial 
vascular bed is already constricted. This, 
of course, also holds true for the kidney; in 
shock there is already reduced renal blood 
flow and lowered urine flow. On the basis of 
their studies on 12 patients with hypoten- 
sion and clinical features of shock, they 
established a dose ratio of metaraminol to 
levarterenol; it takes 5 times the dose of 
metaraminol than that of levarterenol to 
produce similar clinical response. 


TECHNIQUE 


As described previously,! renal angiogra- 
phies were done on the dog. Most of our 
studies consisted of selective catheteriza- 
tion of the renal artery with the Seldinger 
technique, using thorotrast as the contrast 
medium. Reproducibility of the injection 
factors was assured in respect to pressure 
of injection (speed of delivery of the bolus 
of the opaque medium), amount of con- 
trast material delivered and initiation of 
the roentgen-ray exposures at the same 
time in the course of the injection. Usually, 
roentgenograms were taken at the speed of 
2 per second for a total of 4 seconds. Intra- 
aortic blood pressure was continuously 
monitored during an experiment. Single 
dose intravenous administration of the 
tested drug was used for the most part. 
Angiograms were made at the height of the 
blood pressure response, 21 minutes after 


* From the Department of Radiology, Albert Einstein College of Medicine, Yeshiva University, Bronx, New York, 
This study was supported in part by the Health Research Council of the City of New York #U-1260, and Public Health Service Re- 


search Grant #AM-03495. 
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completion of the intravenous injection of 
the metaraminol. 


RESULTS 


In intravenous dose of 0.05 and o.1 mg. 
per kg., metaraminol effected dilatation of 
the main renal artery and its major 
branches, dilatation of the interlobar arter- 
ies, maintenance of the normal vascular 
nephrogram, and normal appearance of the 
intrarenal and main renal veins. The arter- 
ies emptied of the opzcified blood at the 
same time interval as in the control angio- 
grams; the veins filled and emptied as in 
the control with slight dilatation of intra- 
renal veins in some experiments (Fig. 1, 4- 
F). According to the estimates of Udhoji 
and Weil; 0.05 to o.1 mg. metaraminol cor- 
responds to 10 to 20 ug. of levarterenol. As 
reported previously,! 19 to 20 ug. of levar- 
terenol produce profound effects on the 
renal vascularity, consisting of constriction 
of the major renal artery branches, diminu- 
tion in size of the interlobar arteries, de- 
crease in the intensity of the nephrogram, 
and late and poor filling of the veins—indi- 
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cating increased resistance at the level of 
the major renal arteries. Even smaller doses 
of levarterenol (0.5 to 1.0 ug. per kg.) had 
shown evidence of increased vascular resis- 
tance, manifested by slowing of the vascu- 
lar phases and diminution in the intensity 
of the nephrogram. As far as could be 
judged from the angiogram, metaraminol in 
dosage of 0.05 to o.1 mg. per kg. caused no 
decrease in renal blood flow. In fact, there 
is the suggestion of increased renal blood 
flow. A dose of o.1 mg. of metaraminol per 
kg. resulted in an average increase in the 
mean systemic blood pressure of 80 mm. 
Ho. With levarterenol in dose of 15 ug. per 


— 


At higher doses of metaraminol, such as 
0.2 to 0.4 mg. per kg., the changes were like 
those produced by high doses of epinephrine 
or levarterenol, consisting of sudden and 
marked constriction of the main renal 


artery at or near its bifurcation, dilatation 
of the renal artery proximally, attenuation 
of theinterlobar arteries, decrease in inten- 
sity of the nephrogram, poor opacification 





Fic. 1. (4) Control thorotrast angiogram, 1 second after the injection of the thorotrast, 1 second film. (B) 
Thorotrast angiogram, 1 second film, after intravenous administration of metaraminol, 0.1 mg. per kg., 
shows dilatation of the main renal artery as well as of the segmental and interlobar arteries. 





FIG. 1. 


(C) Control angiogram, 1.5 second film, shows a good vascular nephrogram. (D) Post-metaraminol 


angiogram, I.5 second film, shows a good vascular nephrogram, equal in intensity to that of the control 
(C). (E) Control angiogram, 2.5 second film, shows good venous opacification. (F) Post-metaraminol angio- 
gram, 2.5 second film, shows venous opacification, the veins being wider than in the control (Æ). 


of the intrarenal and main renal veins, evi- 
dence of slowed circulation. (prolongation 
of the vascular phases) and, usuallv, de- 
crease 1n size of the kidney (Fig. 2, A-F). 
Ihe extent of angiographic changes was re- 


lated to the dose of the metaraminol (Fig. 
3). It is of interest that in several experi- 
ments with a high dose of metaraminol the 
ureteral artery was well opacified in spite 
of its origin from a narrowed segmental 
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artery beyond the constriction of the renal 
artery. In such cases the ureteral artery was 
better visualized than in the control angio- 
gram, where, in fact, it may not be opaci- 
fed at all. As with epinephrine and 
levarterenol, so too with metaraminol, high 
doses increase renal vascular resistance 
with a major effect on the main renal 
arteries. 


MECHANISM OF ACTION 


As reported previously,! angiographic 
studies indicated that epinephrine and 
levarterenol have a direct action on the 
renal vessels and do not produce their 
effects wholly by way of increased blood 
pressure. Similar studies were done with 
metaraminol. A catheter was inserted per- 
cutaneously into each femoral artery and 
passed in retrograde manner to the renal 
arteries, accomplishing catheterization of 
each renal artery. Control angiography was 
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performed with thorotrast (0.4 cc. per kg.), 
the contrast medium being injected bv the 
automatic injector (Cordis) simultaneously 
into both catheters through a Y-connector. 
Then metaraminol (0.2 mg. per kg.) was 
injected via the catheter into the right 
renal artery, followed immediately by a 
repeat angiogram under the same condi- 
tions as for the control angiogram. The 
angiography was completed before the oc- 
currence of anv change in svstemic blood 
pressure. On the right side, there was 
marked constriction just beyond the bi- 
furcation of the main renal artery, the 
renal artery remaining opacified during the 
5 seconds of the study with no advance ot 
the opaque material into the interlobar 
arteries. On the left side, the angiogram 
appeared the same as the control} (Fig. 4, 
A-D). These results indicate that meta- 
raminol also has a direct action on the renal 
vessels. 





Fic. 2. (4) Control thorotrast angiogram, 1 second film. (B) Thorotrast angiogram, 1 second film, after intra- 
venous administration of metaraminol, 0.2 mg. per kg., shows dilatation of the main renal artery with 
narrowing beyond its bifurcat:on and attenuation of the interlobar arteries which appear tortuous. 
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2 second film (1 second after B), 
(£) Control thorotrast angiogram, 
a. (F) 


Fic. 2. (C) Control thorotrast angiogram, 2 second film, shows a good vascular nephrogram with slight 
opacification of the intrarenal veins. (D) Post-metaraminol angiogram, 





still shows opacification of the arterial tree and only a poor nephrogram. 
3 second film, shows good opacification of the intrarenal veins, main renal vein and inferior vena Cà V: 
; second film (1 second after D), shows poor venous opacification. 


Post-metaraminol angiogram, 3 
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Fic. 3. Same dog as in Figure 2, 4-F. Thorotrast 
angiogram after metaraminol, 0.4 mg. per kg., 3.5 
second film, shows more pronounced arterial 
changes than seen with 0.2 mg. per kg. Note good 
opacification of the ureteral artery. 





SUMMARY 


Angiographic study has been made of 
the effects of metaraminol on the renal 
vessels of the dog. 

As far as could be judged from the angio- 
gram, metaraminol in dosage of 0.05 to 
o.I mg. per kg. caused no decrease in renal 
blood flow. 

With higher dose (0.2 to 0.4 mg. per kg.) 
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metaraminol produced marked changes in 
the appearance of the renal vessels, indi- 
cating increased renal vascular resistance 
with a major effect on the main renal 
arteries. 

Doses of metaraminol and levarterenol 
with similar effects on the blood pressure 
showed different activities in respect to 
renal vasoconstriction. Levarterenol (like 
epinephrine) is more potent than meta- 
raminol in respect to constriction of renal 
vessels. 

Metaraminol has a direct action on the 
renal vasculature. 

Chien-Hsing Meng, M.D. 
Department of Radiology 

Albert Einstein College of Medicine 
Yeshiva University 


Eastchester Road and Morris Park Avenue 
New York 61, New York 
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Fro. 4. (£) Control simultaneous bilateral selective angiogram, 1 second film, shows normal appearing renal 
arteries bilaterally. (B) Bilateral angiogram immediately after administration of metaraminol, o.2 mg. per 
kg., into the right renal artery, 1 second film, shows marked constriction just beyond the bifurcation cn the 
right side. The renal arterial tree on the left is unchanged from its control appearance (4). (C) Control bi- 
lateral angiogram, 2.5 second film, shows good opacification of the renal veins bilaterally. (D) After meta- 
raminol into theright renal artery the angiogram, 2.5 second film, still shows the marked constriction of the 
right renal artery with no progress of the thorotrast into segmental arteries, the appearance remaining un- 
changed from that of the 1 second film (B). On the left side there is good venous filling, as in the control (C). 
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NEPHROTIC SYNDROME SECONDARY TO RENAL 
VEIN THROMBOSIS* 


THE VALUE OF INFERIOR VENA CAVOGRAPHY 
i By MURRAY L. JANOWER, M.D. 


BOSTON, MASSACHUSETTS 


"qu nephrotic syndrome is that clinical 
entity consisting of albuminuria, hy- 
poalbuminemia, and edema. The etiology 
is unknown; over a dozen different condi- 
tions can act as predisposing factors, in- 
cluding such systemic diseases as lupus 
erythematosus and amyloidosis, exposure 
to drugs or heavy metals, circulatory dis- 
turbances such as renal vein thrombosis 
and constrictive pericarditis, and to these 
may be added the idiopathic forms sec- 
ondary to intrinsic renal disease.’ 

The radiologist plays a key role in diag- 
nosing those cases secondary to renal vein 
thrombosis; it is the purpose of the author 
to report one such case, and specifically to 
emphasize the value of vena cavography in 
establishing the exact diagnosis. Three 
methods of opacifying the inferior vena 
cava will be discussed; i.e., by direct vena 
cava injection, either from below or above, 
and by the intra-osseous route. 

We are not concerned with renal vein 
thrombosis secondary to malignant tumor 
(the most common etiology) or with renal 
phlebitis secondary to ascending infection, 
as commonly seen in children. In adults 
the nephrotic syndrome secondary to 
venous thrombosis is the result of spon- 
taneous caval thrombosis. The patho- 
physiology is poorly understood, but it is 
postulated that the peritubular capillaries 
receive the burden of the increased venous 
back pressure, and that this causes tubular 
and/or glomerular damage. This damage 
permits the leakage of albumin into the 
urine with consequent lowering of the level 
of plasma albumin.! 

The changes on the pyelogram, whether 


intravenous or retrograde, have been well 
documented by Zheutlin e& al® During 
intravenous pyelography the concentra- 
tion of contrast material can vary from 
none to normal. The kidneys are usually 
large and may appear polycystic. Retro- 
grade findings vary from simple irregular- 
ity and incomplete filing of the renal 
pelvis to frank diffusion of the contrast 
agent into the renal parenchyma. This 
range of findings 1s quite compatible with 
the possible stages of venous thrombosis. 
For example, an acute thrombosis might 
well lead to a nonfunctioning large kidney, 
while a chronic thrombosis which per- 
mitted the development of collateral circu- 
lation might result in a normal appearing 
kidney. 

Although the pyelographic picture may 
be suggestive of the correct diagnosis, a 
positive premortem diagnosis can be made 
only by inferior vena cavography. Harri- 
son e£ al? reported 11 cases of nephrotic 
syndrome secondary to renal vein throm- 
bosis, in 4 of which a diagnosis was made 
roentgenologically by inferior vena cavog- 
raphy, and, in spite of the rapid advances 
made in the field of angiography since 1956, 
little can be added to their account. Baird 
and Buchanan! reported one case of neph- 
rotic syndrome in which inferior vena 
cavography by way of a femoral venous 
injection demonstrated a thrombus 1n the 
inferior vena cava and renal veins. Morris 
et al also reported a case in which the 
diagnosis was established by percutaneous 
femoral vein injection. They also performed 
a follow-up study with a cardiac catheter 
inserted from the basilic vein through the 
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superior vena cava and heart into the in- 
ferlor vena cava. 


REPORT OF A CASE 


A 37 year old white woman was first ad- 
mitted to the Massachusetts General Hospital 
in October, 1963, with progressive swelling of 
the ankles, legs, and thighs of one month’s 
duration. She had been placed on diuretic 
therapy by her local physician without results. 
Her weight had risen from 130 to 150 pounds 
over the 4 week period preceding admission. 
She had no other complaints and her past his- 
tory was noncontributory. 

On examination the blood pressure 
120/75; pulse 95 and regular; respirations 14; 
and temperature 98.6? F. Positive physical 
findings included slight peri-orbital edema, 4+ 
pitting edema up to the knees, and 1+ pitting 
edema up to the groins. Pertinent urinary find- 
ings included: specific gravity 1.029; protein 
4+; occasional white blood cells, red blood cells, 
and hyaline casts. The hematocrit was 43 per 
cent; white blood cell count 7,500 with a normal 
differential; serum cholesterol 564 mg. per cent; 
serum albumin 1.5 gm. per cent and serum 
globulin 2.2 gm. per cent; blood urea nitrogen 
ò mg. per cent; serum creatinine 0.7 mg. per 
cent; creatinine clearance 193.8 liters/24 hours. 
Urinary protein analvsis done on two occasions 
showed losses of 5.9 gm. and 8.1 gm. per 24 
hours, respectively. An intravenous pyelogram 
(Fig. 1) and chest roentgenogram were within 
normal limits. A renal biopsy was performed 
and, although tissue insufficient for diagnosis 
was obtained, there was a suggestion of thick- 
ening of the glomerular basement membrane. A 
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Fic. 1, Normal intravenous pyelogram. 
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Fig. 2. Areas of infiltration and cavitation in 
the left mid, and right lower lung fields. 


diagnosis of nephrotic syndrome secondary to 
membranous glomerulonephritis was made, and 
the patient was discharged on a high-protein 
diet and 60 mg. of prednisone per day. 

The patient did not do well and was re-ad- 
mitted to the hospital in January, 1964. She 
had gained an additional 20 pounds in the in- 
terim. [nitial laboratory values were similar to 
those found on her previous admission. She now 
had 4+ edema to the knees, 2+ edema to the 
inguinal ligaments, and a trace of edema over 
the sacrum. Three days after admission a left 
calf thrombophlebitis developed, followed by 
hemoptysis and chest pain. Chest roentgeno- 
grams were interpreted as revealing multiple 
cavitating pulmonary emboli (Fig. 2), and the 
patient was placed on anticoagulants and anti- 
biotics. Because of contemplated venous liga- 
tion, inferior vena cavography was requested. 
The severe edema made direct percutaneous 
femoral vein puncture technically unsatisfac- 
tory and accordingly bilateral femoral intertro- 
chanteric injections were performed. Onlv the 
right distal iliac vein could be opacified, while a 
large number of abnormal collateral channels 
were seen bilaterally (Fig. 3 and 4). It was felt 
that this appearance was secondary to in- 
creased inferior caval back pressure. A catheter 
was then inserted into the right basilic vein, 
threaded in forward fashion through the heart 
and into the inferior vena cava. Injection of 
contrast material revealed a thrombus in that 
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Fic. 3. Right intertrochanteric injection showing 
multiple abnormal collatera! vessels with slight 
opacification of the proximal ‘lac vein. 


vessel, measuring 8X1.5 cm., at the level of the 
renal veins. Additionally, complete occlusion of 
the left iliac vein and partial occlusion of the 
right iliac vein were seen (Fig. 5). 

At surgery, the inferior vena cava was pli- 
cated just above the iliac veins. There were 
multiple collateral vessels, similar to varices, on 
the right renal pelvis draining towards the vena 
cava above the thrombus. Upon opening the 
vena cava, a completely fibrotic thrombus with 
marked extension into the right renal vein and 
partial occlusion of the lef: renal vein was 
found. The thrombus was easily removed and 
good venous flow was observed bilaterally be- 
fore the vena cava was closed. 

Postoperatively, the patient lost large 
amounts of protein, varying from Io to 20 gm. 
per day, in the urine. This slowly subsided and 
on discharge the 24 hour urine protein loss was 
3.9 gm. 

Since leaving the hospital, the patient has im- 
proved considerably. She now leads an active 
life, although she continues to lose excessive 
amounts of protein. The presence of irreversi- 
ble membranous glomerulonephritis makes it 
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unlikely that she will ever return to total 
normality. 


DISCUSSION 


The multiple techniques of inferior vena 
cavography by way of the femoral vein 
have been well documented elsewhere. ^? 
Our usual procedure is unilateral percu- 
taneous injection of a femoral vein by a 
regular 18 gauge hypodermic needle. We 
have not found it use a 
catheter. A blood pressure cuff is usually 
placed on the opposite leg. Multiple roent- 
cenograms have not been required. Usually, 
one anteroposterior lumbar-spine-technique 
roentgenogram is obtained at the end ot 
the injection of 25 cc. of contrast material. 


necessarv to 





Fic. 4. Left intertrochanteric injection showing a 
dilated femoral vein and many abnormal col- 
laterals. 
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Occasionally, this is supplemented by an 
oblique roentgenogram following a second 
injection. We make our exposure during 
quiet respiration; the Valsalva maneuver 
has been found confusing when used. We 
have purposely kept our technique as basic 
and simple as possible, both to conserve the 
radiologist’s time and to ensure that it can 
be used in the absence of special skills or 
equipment. 

In those cases in which it has been im- 
possible to perform a suitable direct 
femoral vein puncture, as in markedly 
edematous upper thighs or for other tech- 
nical reasons, we have used the intra- 
osseous technique.!? Following infiltration 
of the soft tissue structures over the promi- 
nence of the greater tuberosity, an 18 
gauge regular spinal needle is inserted with 
a rotary motion into the marrow space of 
the femur. We have found it necessary to do 
bilateral injections in these cases. Follow- 
ing successful marrow puncture, 25 cc. of 
contrast material is rapidly injected on 
each side, and a single roentgenogram is 
made. This procedure has not proved un- 
duly painful for the patient, or time-con- 
suming for the radiologist, and we have 
been pleased with our study of the deep 
pelvic veins and the inferior vena cava. 

In those cases where a thrombus is pres- 
ent in the inferior vena cava, the flow of 
contrast material into the vessel may be 
obstructed by back pressure in the iliac 
veins. It is then necessary to study the 
inferior vena cava from above. A teflon 
catheter is inserted into the basilic vein of 
the arm (it is important to use the basilic 
rather than the cephalic vein since it will 
be easier to enter the axillary vein) and 
threaded in forward fashion into the supe- 
rior vena cava. Under constant cardiac 
monitoring, the catheter can easily be 
passed through the right atrium into the 
inferior vena cava. We always try to place 
the tip of the catheter just beyond the 
atrial opening for fear of dislodging possible 
clot. A hand injection of 25 cc. of contrast 
material is usually adequate to outline the 
inferior vena cava. 
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hic. 5$. A filling defect, 8X 1.5 cm., in the inferior 
vena cava opposite the renal veins. The left iliac 
vein is completely occluded, while the right is 
partially occluded. The catheter has slipped in- 
feriorly beyond the thrombus. 


Two other methods of renal vein opacifi- 
cation should be mentioned. It is possible 
to pass a catheter up the inferior vena cava 
and selectively catheterize each renal 
vein. However, since the nephrotic syn- 
drome secondary to renal vein thrombosis 
is usually associated with clot in the inferior 
vena cava, this procedure is thought to be 
unnecessary and unduly dangerous. It is 
important also to be wary of dislodging 
thrombus, if present. A technique of per- 
cutaneous renal vein opacification has re- 
cently been described.? This i8 still in the 
experimental stage, and we have no per- 
sonal experience with it. 


SUMMARY 


A case of nephrotic syndrome secondary 
to renal vein thrombosis is reported. 
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Three techniques of inferior vena cavog- 
raphy—direct femoral vein puncture, 
catheterization of the vena cava from 
above, and bilateral intertrochanteric in- 
jections—are described. 

It is emphasized that an alert radiologist 
with a minimum of special skills or equip- 
ment can play a crucial role in clarifying 
the etiology of the nephrotic eee in 
selected cases. 


Department of Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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EARLY FORMS OF RENAL PAPILLARY NECROSIS* 
By BENEDICT R. HARROW, M.D. 


MIAMI, FLORIDA 


I^ A previous paper? extensive forms of 
renal papillary necrosis from analgesic 
abuse and from diabetes were described 
and illustrations of the medullary and the 
papilary types were presented. However, 
an earlier form of renal papillary necrosis 
can also be identified with considerable 
confidence in a great number of patients, 
especially those with diabetes mellitus. We 
have found an incidence of 18 per cent (9 
out of 50) in patients with long standing 
diabetes.* The increased incidence over 
that reported in the past literature is due 
to an awareness of the pathology and to 
the use of double doses of contrast agent 
with marked abdominal compression dur- 
ing intravenous urography.* 


ILLUSTRATIVE CASES 


Case 1. Án elderly diabetic woman developed 
left flank pain and pyuria with bacteriuria. 
Roentgenograms showed a ring-shaped calculus 
with a nonopaque center which proved to be a 
stone in the pelvis of the left kidney. A ret- 
rograde pyelogram revealed the pelvic stone 
and, in addition, small cavities typical of 
the medullary form of renal papillary necrosis. 
A left pyelolithotomy was done with an un- 
eventful postoperative course. Sections of the 
stone disclosed the nonopaque center to be a 
sloughed papilla which undoubtedly arose from 
the elongated cavity extending from the upper 
calyx. Despite the large size of the sloughed pa- 
pilla, the roentgenographic findings in regard to 
the calyces were not extensive. 


Case n. An elderly diabetic woman de- 
veloped bilateral flank pain, pyuria and early 
azotemia. On a roentgenogram of the kidney, 
ureter and bladder, 4 small ring-shaped calcifi- 
cations were identified (Fig. 14). An intrave- 
nous urogram without compression demon- 
strated the calcifications to be at the apices of 
the pyramids (Fig. 18). Moreover, the calyceal 
fornices were intact, but contrast agent sur- 
rounded each calcification. The findings repre- 


sented a medullary form of renal papillary 
necrosis with sloughed portions of necrotic pa- 
pillae which remained in place and upon which 
calcium salts had been deposited. 


Cases 101 and 1v. Both patients were middle 
aged women with mild diabetes of about 8 
years’ duration. The only symptoms were oc- 
casional frequency and dysuria due to a cystitis 
which was readily cured on antimicrobial 
therapy. Case ri (Fig. 2) demonstrated cavities 
in the right kidney in the pyramids at the tip of 
every calyx. Case 1v showed 3 similar medullary 
cavities. Both cases are considered a medullary 
form of renal papillary necrosis since the 
calyceal fornices were intact. 


Case v. A 23 year old woman with juvenile 
diabetes of 12 years' duration developed upper 
urinary tract infection which was controlled 
with difficulty by using large doses of antibiot- 
ics. Intravenous urograms demonstrated mi- 
nute cavities of medullary renal papillary necro- 
sis, representing about the earliest form of renal 
papillary necrosis that can be diagnosed roent- 
genographically. 


Case vi. A 23 year old woman had mild dia- 
betes for several years. Because of one episode 
of pyuria, which was easily controlled on 
therapy, intravenous urography was performed 
(Fig. 34). A papillary form of renal necrosis was 
seen in the upper calyx. The cavity was larger 
than expected in the oblique view (Fig. 35). 


Case vit. A middle aged woman with mild 
diabetes and mild recurrent cystitis developed 
destruction of all the fornices, representing an 
early form of renal papillary necrosis (Fig. 4). 


Case vi. A middle aged diabetic man ex- 
perienced sudden severe left renal colic. At 
cystoscopy a piece of tissue was recovered from 
the opening of the left ureter wRich showed a 
necrotic papilla on histologic sections. A retro- 
grade pyelogram demonstrated a more ad- 
vanced papillary necrosis with destruction of 
the fornices of all calyces and also several ring 
forms. 


* From the Section of Urology, University of Miami School of Medicine, Miami, Florida. 
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Fic. 1. Case 11. (4) Arrows point to 4 small ring-shaped calcifications in the left kidney of a diabetic 
patient. (B) An excretory urogram shows contrast agent surrounding each calcification, proving that the 
nonopacue centers are sloughed medullary tissue which have become calcified. An arrow points to one 
calcification which illustrates best the relationship to the calyx. 


DISCUSSION 


Only Case 1 and Case viii were proven 
histologically, but the clinical and roent- 
genographic findings in the other cases also 
strongly suggest the diagnosis of renal pap- 
illary necrosis. In the past, papillary ne- 
crosis was considered a rapidly fatal dis- 
ease in most Instances; vet, In our experi- 
ence as well as in that recently reported by 
others,’ most cases progress slowly or not 
at all. It is probable that many of these rel- 
atively early cases were not diagnosed 
properly and it should be noted that all ex- 
cept I of our patients were thought to have 
pyelonephritis by the initial examiner. 

Diagnosis has become of more than aca- 
demic interest for several reasons. In dia- 


betes, the physician is alerted to the fact 
that more prolonged antimicrobial therapy 
and more careful evaluation of bacteriuria 
will be required. By good care, manv useful 
lives can be considerably prolonged. Most 
evidence indicates that the infection 1s su- 
perimposed on the papillary necrosis rather 
than vice versa, but control of infection pre- 
vents rapid deterioration of renal function. 

In the abusers of analgesics, the with- 
drawal of the phenacetin-containing com- 
pounds may arrest further renal damage. 
The evidence, however, is not conclusive 
that phenacetin alone causes the damage.’ 
Some authorities have suggested that sal- 
icylates or other anti-inflammatory com- 
pounds may also be incriminated, and 
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many cases of renal papillary necrosis oc- 
cur in patients without diabetes or even 


excess phenacetin intake. Recognition of 


these cases from roentgenographic studies 
may lead to discovery of other lesions or 
other drugs as causes of the necrosis. In 
observations that are to be published, I 
have been unable to validate ureteral ob- 
struction as a sole factor in papillary 
necrosis in humans. 


PROGRESSION OF LESIONS 


Some cases have been encountered 
where rapid changes led to a conclusive di- 
agnosis of renal papillary necrosis. Figure 
54 shows a ring shadow in the upper calyx 
of a patient who overused phenacetin com- 
pounds. One and one-half years later an 
excretory urogram showed that the pyra- 
mid had sloughed away (Fig. 5B). In an- 
other abuser of analgesics, an early uro- 
gram revealed normal calvces (Fig. 6.7), 
but 2 years later extensive papillary necro- 
sis was evident on a retrograde pyelogram 
(Fig. 68). In a 48 year old diabetic wom- 
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Fic. 2. Case ut. Every pyramid has a cavity sepa- 
rated by 1 or 2 mm. from the calyx. Medullary 
form of renal papillary necrosis. 





G. 3. Case vr. (4) Only 1 cavity representing the 
papillary form of renal necrosis could be found in 
both kidneys of this juvenile diabetic (arrows). 
(B) An oblique view shows that the cavity is 
actually quite long. 
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Fic. 4. Case vir. Papillary form of renal necrosis is 
seen with destroyed fornices of the calyces. 


an, an intravenous pvelogram revealed 
no unusual findings (Fig. 777). One year 
later a left retrograde pvelogram revealed 
renal papillary necrosis with 3 large filling 
defects in the upper pyramids (Fig. 75). 
Several weeks later the papillae had sloughed 
and passed spontaneously leaving 3 cavities 
(Fig. 7C). The clinical history of these 3 pa- 
tients has been reported previously? with- 
out showing the roentgenographically de- 
monstrable progression of the lesions. 

In a different situation, 2 nondiabetic 
middle aged women who denied overuse of 
anv drugs passed fragments of tissue spon- 
taneously which histologically proved to be 
necrotic papillae. Yet, at the time of pas- 
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Fic. 6. (4) An intravenous pyelogram without compression faintly demonstrates normal calyces. (B) Two 
years later this patient who overindulged in analgesics demonstrates typical renal papillary necrosis 
in every calyx. 


sage of rather large chunks of tissue, excre- 
tory urograms and retrograde pyelograms 
were normal (Fig. 8/7). In 1 of these pa- 
tients, a repeat right retrograde study 4 
months later showed renal papillary necro- 
sis for the first time (Fig. 85). On a repeat 
left retrograde studv, the second patient 
also demonstrated severe papillary necrosis 


(Fig. 8C). 


DIFFERENTIAL DIAGNOSIS 


Pyelorenal backflow, calyceal diverticu- 
la, pyelogenic cysts, neoplasms, blood clots 
and ordinary stones can almost always be 
differentiated from renal papillary necrosis 
by careful examinations. Renal dysplasia 


superácially resembles renal papillary ne- 
crosis, but the calyces usually project much 
further into the cortex.’ Figure 9, 4 and B 
shows a right-sided renal dysplasia in a 24 
vear old woman without previous urinary 
tract infections or ureteral reflux; this is 
probably a congenital form of dvsplasia. In 
Figure 10, Zand B, 2 different types of true 
sponge kidneys are demonstrated which 
can hardly be confused with renal papillary 
necrosis. We have encountered 12 patients 
with considerable dilatation of the ducts of 
Bellini diagnosed by others as sponge kid- 
neys but probably representing congeni- 
tally dilated ducts without actual cyst for- 
mation. Moreover, ability to concentrate 
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Fic. 5. (4) Large semicircular tracts in the upper calyx represent papillary renal necrosis involving the entire 
pyramid. Medullary forms can be identified in the other calyces. (B) Eighteen months later an excretory 
urogram shows that the upper pyramid has sloughed leaving a large cavity (arrows). A double dose of con- 
trast agent and abdominal compression were used because of hyposthenuria. The patient was an abuser of 
phenacetin. (4 is reproduced with permission from 7.4.M.2., 1963, 784, 445-452.°) 


the urine was not impaired ir these instances. 

Tuberculosis can mimic renal papillary 
necrosis almost exactly. Figure 114 shows 
a form which appears identical to renal 
papillary necrosis but cultures revealed tu- 
berculosis. Figure 115 shows a more mot- 
tled and irregular appearance than that in 
renal papillary necrosis and again cul- 
tures revealed tuberculosis. In general, the 
marked irregularities, the infundibular and 
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Fic. 7. (4) An intravenous pyelogram with- 
out compression faintly shows normal 
calyces in a diabetic patient. (B) One year 
later extensive papillary renal necrosis in- 
volves all calyces. The sloughed pyramid re- 
mains sequestered in 3 upper calyces 
(arrows). (C) Three weeks later, the upper 
3 pyramids had disintegrated and passed 
down the ureter leaving elongated cavities. 
(B is reproduced with permission from 


J.4.M.A., 1963, 154, 445-452.) 


ureteral strictures, and the bacteriologic 
identification will enable a diagnosis to be 
made. 

Chronic pyelonephritis, especially in the 
later stages, is most apt to be confused with 
renal papillary necrosis. Only if serial pyelo- 
grams are obtained or sloughed papillae are 
recovered by straining the urine or by 
cystoscopic removal can a definite diagnosis 
be made. 
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Fic. 8. (4) A normal left retrograde pyelo- 
gram in a patient who had spontaneously 
passed a large necrotic papilla from the kid- 
ney the week before. (B) Four months later 
an extensive papillary renal necrosis is 
demonstrated in every calyx in this non- 
diabetic woman who denied abuse of any 
drugs. (C) A similar case in which papillary 
necrosis 1s seen in most calyces although 
roentgenograms 4 months earlier were nor- 
mal when this nondiabetic patient passed a 
necrotic papilla. Arrows point to the intact 
fornices of a middle calyx in which a huge 
medullary cavity is formed. 
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Fic. 9. (4) An anteroposterior view shows a congenital dysplastic kidney with calyces projecting deep into 
the cortex in a woman without pyelonephritis or ureteral reflux. (B) An oblique view of the same dysplastic 


kidney. 





Fic. 10. (4) A type of sponge kidney which should not be confused with renal papillary necrosis. (B) A 
sponge kidney with large communicating cysts without any resemblance to renal papillary necrosis. 


Vor. 95, No. 2 


Renal Papillary Necrosis 343 





Fic. 11. (4) A case of proven tuberculosis of the kidney which mimics renal papillary necrosis exactly in re- 
gard to the roentgenographic pattern. (B) Another example of tuberculosis that resembles renal papillary 


necrosis but the pattern is too irregular. 


SUMMARY 


Cases are presented to show that early 
forms of renal papillary necrosis can be con- 
hdently recognized. In patients having 
long-standing diabetes, the incidence of re- 
nal papillary necrosis was 18 per cent. Iden- 
tification is important for directing proper 
treatment and for the search of unknown 
etiologies of renal papillary necrosis in pa- 
tients without diabetes, analgesic abuse 
or urinary tract obstruction. Late stages of 
renal papillary necrosis may not be distin- 
guished in many instances from chronic 
pyelonephritis unless fragments of necrotic 
tissue have been recovered. In 2 patients 
who passed necrotic papillae, initial retro- 
grade pyelograms were normal. 


2700 S. W. 3rd Avenue 
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CORTICAL CALCIFICATION IN RENAL 
CORTICAL NECROSIS 


By GLEN G. CRAMER, M.D.,* and J. ROALD FUGLESTAD, M.D.1 


MINNEAPOLIS, MINNESOTA 


e t of the acute episode of 
bilateral renal cortical necrosis may 
produce roentgen signs which are char- 
acteristic in appearance and location. 
Roentgenologic demonstration of a rim of 
cortical caleification located at the peri- 
phery of the renal shadows with evidence of 
contracted kidneys and accompanied by a 
hemorrhagic complication of late preg- 
nancy has been previously reported as 
being diagnostic of renal cortical necro- 
sis, 14 

Since the original description by Juhel- 
Renoy?! in 1886, sporadic cases of renal 
cortical necrosis which survived the acute 
episode have been reported.*:?1*:29 To our 
knowledge, only 7 cases have been reported 
where antemortem renal cortical califi- 
cation was demonstrated by roentgen 
means,L51915141515 The authors wish to 
present a case of renal cortical necrosis with 
over a 24 year survival period following the 
acute episode in which the above men- 
tioned signs were demonstrated. The case 
is considered of interest because autopsy 
findings correlated with the anatomic, 
pathologic, and roentgenologic studies of 
the disease process. 


REPORT OF A CASE 


S.D., a 30 year old married Caucasian female, 
gravida 5, para 1, was hospitalized on October 
18, 1960 with complaints of nausea, backache 
and vaginal spotting. Her last mentrual period 
was on May 5, 1960. 

Past medical history revealed that with her 
first pregnancy in 1950, the patient delivered a 
stillborn fetus at 36 weeks' gestation. She was 
reported to have had minimal signs of toxemia 
and a kidney infection with this pregnancy. Her 
only living child was born in 1952 following 
what was described as a normal pregnancy. In 


195I and 1960 spontaneous abortions occurred 
at approximately 12 weeks’ gestation. The 
patient reported having had an elevated blood 
pressure since her first pregnancy. When hos- 
pitalized in May, 1958 for an appendectomy and 
in November, 1959 for a tonsillectomy, the re- 
corded blood pressures were 150/90 and 170/90, 
respectively. On each occasion urinalysis was 
negative with a specific gravity of 1.020. 

On physical examination, the patient was 5 
months pregnant. Generalized back pain was 
present without localized costovertebral angle 
tenderness. The blood pressure was 180/120. 
Arteriolar constriction was noted bilaterally on 
funduscopic examination. On the day following 
admission, a stillborn fetus was delivered. 
Marked oliguria became apparent the same day 
with a total urine output at 40 cc./24 hours. 
There was 1+ proteinuria, with 15-20 white 
blood cells and 150 red blood cells per high 
power field. The blood urea nitrogen was 40 mg. 
per cent. During the subsequent 2 days the 
urine output dropped to 7 cc./24 hours. On the 
fourth day the patierit was transferred to the 
University of Minnesota Hospitals for possible 


hemodialysis. 
Examination on admission showed marked 
bilateral costovertebral angle tenderness. 


Edema was generalized but most pronounced in 
the face, hands and feet. The blood pressure 
was 150/90. Urinalysis showed 2+ proteinuria 
with 8-30 red blood cells and 20-50 white blood 
cells per high power field. The urine output was 
16 cc./24 hours. The hemoglobin was 7.7 gm. 
and the white blood cell count 10,500 with 88 
per cent neutrophils. The blood urea nitrogen 
was 93 mg. per cent and rose to 158 mg. per cent 
2 days later. On the seventh day of oliguria a 6 
hour hemodialysis on the Kolff artificial kidney 
lowered the blood urea nitrogen to 67 mg. per 
cent. Cystoscopy and retrograde pyelography 
on the ninth day showed no obstruction. The 
renal shadows were normal in size and position 
and there was no calcification. 

During the week following hemodialysis, the 


* Medical Fellow, Department of Radiology, University of Minnesota. 
T Medical Fellow, Department of Pathology, University of Minnesota. 
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blood urea nitrogen gradually rose to 152 mg. 
per cent. The urine output increased from 66 
cc. the day following hemodialysis to 820 cc. 
7 days later. The blood urea nitrogen gradually 
decreased when the urine output consistently 
exceeded 1,000 cc./24 hours. This started about 
10 days after hemodialysis. The specific gravity 
was 1.005 with 1+ proteinuria. Urine culture 
grew out more than 100,000 colonies/cc. of F. 
coli and became sterile following treatment. The 
patient was discharged on December 3, 1960 
with a blood urea nitrogen of 77 mg. per cent, a 
urine output greater than 2,000 cc./24 hours 
and a blood pressure of 144/96. 

She was re-admitted to the University Hospi- 
tals on January 25, 1961. The blood pressure 
was 188/136 and the blood urea nitrogen 64 
mg. per cent. There was 1+ proteinuria and 
urine cultures again grew out more than 
100,000 colonies/cc. of E. coli. A urine concen- 
tration. test revealed a maximum specific 
gravity of 1.009. On February 6, 1961 cystos- 
copy and bilateral retrograde pyelography 
were repeated. The preliminary roentgenogram 
(Fig. 1) showed that the renal shadows were 
normal in position but contracted. Dense corti- 
cal calcification with accentuation of the mar- 
gins was symmetrically present. The collecting 
systems were normal with no obstructive urop- 
athy. The urine output during the admission 
ranged from 2,000 to 3,000 cc./day. Cultures 
became sterile on antibiotic therapy and she was 
discharged on antihypertensive medication. 

In June and August, 1961 she was treated in 
the out-patient department as urinary cultures 
grew out more than 100,000 colonies/cc. of 
alpha streptococcus. Her blood pressure ranged 
from 140/100 to 160/110. She was hospitalized 
in January, 1962 for pneumonia and urine cul- 
tures grew out more than 100,000 colonies/cc. 
of alpha streptococcus. From January to June, 
1963 she was hospitalized on 3 occasions. With 
each of these admissions, there was progressive 
decrease in the urine output and a rising blood 
urea nitrogen. On the final admission in June, 
1963, the urine output was £40 cc./day and the 
blood urea nitrogen 238 mg. per cent. Her blood 
pressure was 220/100, There was no response to 
water loading so fluids were restricted. Coagu- 
lase positive staphylococci were cultured from 
the blood and urine. The patient did not re- 
spond to continuing therapy and expired on 
July 2, 1963 with a terminal blood urea nitrogen 
of 280 mg. per cent. 
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Fic. 1. Preliminary roentgenogram of the retrograde 
pyelogram. Accentuation of the margins of the 
renal shadows by cortical calcification is demon- 
strated in the contracted kidneys. 


Gross Necropsy Findings. Both kidneys were 
markedly contracted. The right weighed 35 gm. 
and the left 65 gm. The capsules stripped with 
ease. The surfaces were covered with small, 
hard, discrete to confluent, vellow, rough ex- 
crescences resembling coarse sandpaper (Fig. 
2). On section the cortex was thin, ill-defined, 
1-2 mm. in thickness and contained calcific 
material (Fig. 3). The columns of Bertini like- 
wise appeared thin without sharp delineation 
from the medulla. The medulla was not remark- 
able. There was no obstruction of the major ar- 
teries or veins. The renal pelves, ureters and 
bladder showed no gross abnormality. Other 
significant findings at necropsy included left 
pleural adhesions, a right pleural effusion of 
about 1,500 cc. and about 3,000 cc. of ascitic 
fluid. Bilateral bronchopneumonia and pulmo- 
nary edema were present. The heart was en- 
larged and weighed 480 gm. 

Microscopic Findings. The cortex was thin 
with an indistinct demarcation from the me- 
dulla. In a broad subcapsular band there were 
nodular and confluent calcific debris and dense 
fibrous tissue along with an occasional en- 
trapped island of tubular epithelium (Fig. 4). 
In the persistent juxtamedullary cortex a few 
glomeruli were present and tended to be in 
small groups. Some of these glomeruli appeared 
normal; however, the majority showed varying 
degrees of hyalinization. A fibrous tissue rim 
was noted about the glomerular capsules. There 
was marked loss of tubules. Some residual 
tubules were dilated and granular hyaline casts 
were present. A mild interstitial lymphocytic 
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capsular tissue and the medulla being 
preserved. The etiology of acute symmet- 
ric renal cortical necrosis associated with a 
complication of pregnancy has been attrib- 
uted to a sustained vascular spasm of the 
interlobar and intralobular arteries of the 
kidney followed by thrombosis and coagula- 
tion necrosis. The typical lesion of renal 
cortical necrosis has been produced experi- 
mentally by DeNavasquez? with staphv- 
lococcus toxin and by Page and Glen- 
dening" with serotonin. Clinically occur- 
ring renal cortical necrosis secondary to 
other mechanisms and toxins have been 
reviewed by Duff and Murray,’ Sheehan 
and Moore,!’ and Phillips.!* 





Fic. 2. Gross specimen of the right kidney. Actual 
size. The extensive calcification is seen as the light 
granular area. The small dark depressed patches 
are atrophic without calcification. 


infiltrate was present with occasional small focal 
aggregates in the cortex. Scattered neutrophils 
were present in several tubules. Large arteries 
and the medium and small branches were 
prominent and showed fibrohyaline intimal 
thickening. In the small arteries and arterioles 
there was edematous intimal thickening with 
marked narrowing of the lamen. No throm- 
bonecrosis wag noted. There was no evidence of 
primary glomerular disease. 


DISCUSSION 





This condition is manifested by sym- 


Ae : . Fic. 3. Gross specimen of the left kidney. Actual size. 
metric ischemic necrosis of the cortices of The calcification is seen about the periphery of the 


the kidnevs with only a narrow rim of sub- thin indistinct cortex. 
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Renal cortical necrosis occurs most fre- 
quently in conjunction with a hemorrhagic 
complication of late pregnancy. As illus- 
trated in this case, the multiple pregnan- 
cles, pre-existing hypertension, and tox- 
emia accompanied by bilateral flank pain 
and acute anuria are clinical features 
usually manifested in this condition. 

While it is apparent that no one can 
survive complete destruction of both renal 
cortices, it is likewise probably that grada- 
tions do occur from focal infarctions to 
complete symmetric cortical necrosis. The 
recorded survivors with renal cortical ne- 
crosis must fall into an intermediate cat- 
egory in which the diffuse symmetric necro- 
sis spares a sufficient number of glomeruli 
to maintain life. 


ROENTGEN FINDINGS 


McAlister and Nedelman" reviewed the 
roentgen findings of renal cortical necrosis 
and emphasized the accentuation of the 
periphery of the renal shadow secondary to 





Fic. 4. Histologic section of the cortex (H & E, X 40). 
The cortical surface is visible in the left upper 
corner. The dark staining calcific material lies in 
the immediate subcapsular zone. A normal glomer- 
ulus is present. 
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cortical deposition of calcium and the con- 
traction of the kidneys bilaterally. It 
must be stressed that detection of the 
presence of renal calcification, which may 
appear as early as 30 days following the 
acute episode, may be possible only by 
utilizing laminagraphy of the kidneys. 
Calcification of the cortex similar to that 
seen in renal cortical necrosis has been 
described in only one other disease process. 
Vaughn, Sosman, and Kinney,” in 1947, 
reported a case of chronic glomerulone- 
phritis in which deposition of calcium, 
mainly confined to the cortex, was associ- 
ated with a generalized increase in density 
of the renal shadows. Subsequently, Arons, 
Christensen and Sosman? described 4 addi- 
tional cases of chronic glomerulonephritis 
in which cortical calcification was roent- 
genologically demonstrated and confirmed 
at necropsy. Correlation with history 
should aid in differentiating the above from 
renal cortical necrosis. 


SUMMARY 


A case of bilateral renal cortical necro- 
sis 1s reported with over a 23 year survival 
period following the acute episode. The 
characteristic rim of cortical calcification, 
detectable by roentgen examination is 
demonstrated. The cortical calcification is 
correlated with the pathologic findings in 
the disease process. 


Glen G. Cramer, M.D. 
Department of Radiology 
University of Minnesota Hospitals 
Minneapolis, Minnesota 
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RENAL ANGIOGRAPHY IN PYELONEPHRITIS, 
GLOMERULONEPHRITIS, AND ARTERIOLAR 
NEPHROSCLEROSIS* 


By MARVIN J. FRIEDENBERG, M.D., SAUL EISEN, M.D., 


and JOHN KISSANE, M.D.t 


ST. LOUIS, MISSOURI 


N VIVO angiography has made possible 

more precise study of renal vascular and 
parenchymal disease. The arterial, nephro- 
graphic, and venous phases during angiog- 
raphy of the normal kidney have been des- 
cribed in detail.?^5 The findings during re- 
nal arteriography have been reported in 
congenital ectopia,” benign cyst,?^*?* ma- 
lignant tumors of the cortex? 5.22% or Del. 
vis’, hydronephrosis,*?!"" — tuberculo- 
sis,” poly cystic disease, ^5 ariero 
venous malformations, trauma,P??' calcu- 
lus disease? and renal artery embolus!?^:? 
and stenosis.?:! ^? The purpose of the pres- 
ent authors is to describe the findings dur- 
ing renal angiography in patients with pye- 
lonephritis, glomerulonephritis, and arteri- 
olar nephrosclerosis. 


MATERIAL AND METHODS 


The clinical, roentgenographic, and avail- 
able pathologic data were reviewed in 12 
patients with pyelonephritis, 4 with glo- 
merulonephritis,and 3 with arteriolar neph- 
rosclerosis (Table 1). All patients had 
aortography for evaluation of the renal ar- 
teries and kidneys. Diagnoses were con- 
firmed histologically in 8 patients with pve- 
lonephritis, 3 with glomerulonephritis, and 
3 with arteriolar nephrosclerosis (3 autopsy, 
7 nephrectomy, 2 open biopsy, and 2 needle 
biopsy). The 5 patients without histologic 
proof of the nature of their renal disease 
were included because their clinical and 
more routine roentgenographic findings 
were typical of either pyelonephritis or 
glomerulonephritis. Ages of the patients 
ranged from 7 to 71 vears; 6 were males and 


13 were females; 17 were Caucasian and 2 
were Negro. 
Aortography was performed under 1 per 
cent lidocaine hydrochloride* local anes- 
thesia by percutaneous transfemoral intro- 
duction of a vellow or gray Odman-Ledin 
catheter, using the Seldinger technique.” 
The tip of the catheter was positioned 
Huoroscopically at the inferior cortical mar- 
gin of T12. Contrast material was 60 per 
cent methylglucamine diatrizoate,{ 60 per 
cent meglumine iothalmate,$ or 75 per cent 
sodium diatrizoate.| Fifteen to 30 millili- 
ters were injected in children and 30-60 
milliliters in adults, scaled according to the 
size of the patient. The Gidlund or Cordis 
automatic injector was used with 4—7 kg./ 
cm.? or 300-500 psi pressure, respectively, 
in order to deliver approximately 25 ml. of 
contrast material per second. Fifteen 14 bv 
14 inch films were exposed with the Schón- 
ander film changer at a rate of 3 films per 
second for 1o films and then 1 Glin every 
other second for 5 films. The injection was 
begun after the patient had been straining 
against the closed glottis for at least 10 sec- 
onds, and the Valsalva maneuver was re- 
leased after exposure of the first 10 films. 
Angiography produced no detectable unto- 
ward effect upon the kidneys; no complica- 
tions resulted from the examinations. 


* Xylocaine hydrochloride, Astra Pharmaceutical Products, 
Inc., Neponset Street, Worchester 6, Massachusetts. 

t A. B. Kifa OBAT. Stockholm, Sweden. 

i Renografin, E. R. Squibb and Sons, 745 ERR Avenue, New 
X oia 25, New York. 

$ Conray, Mallinckrodt Pharmaceuticals, Mallinckrodt Chem- 
ical Works, St: Louis 7, Missouri. 

| Hypaque, Winthrop Laboratories, 
York 18, New York, 


1450 Broadway, New 


* Presented at the Sixty-fifth Annual Meeting of the American Roentgen Ray Society, Minneapolis, Minnesota, September 29- 


October 2, 1964. 


From The Edward Mallinckrodt Institute of Radiology and the Department of Pathology,t Washington University School of Medi- 
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TABLEI 


SUMMARY OF ABNORMAL FINDINGS 


Clinical, Laboratory, and Pathologic Data 


Pyelonephritis 
I, C.S., white female, aged 35 years. 


Recurrent urinary tract infections for 7 
years with intermittent right flank pain, 
chills, and fever. 

BSA 1.36 m.?. 120/80. 

Urinalysis: 6-7 wbc/hpf, 4--bacteria. 
Urine culture: heavy growth of E. coli. 
Right nephrectomy (Nov. 1, 1963): chronic 
pyelonephritis (broad scars involving 

whole cortex). 


. L.B., white female, aged 34 years. 

Pregnancies 15 and 14 years ago complicated 
by edema. Hypertension 2 years. Bilateral 
flank pain; 27 lb. weight loss. 

BSA 1.65 m.?. 170/110. Bilateral costoverte- 
bral angle tenderness. 

BUN: 10 mg.%. 

Right nephrectomy (June 24, 1963): chronic 
pyelonephritis with arteriolar necrosis. 


. D.B., white male, aged 47 years. 

Hypertension for 18 months. 

250/130. 

Right nephrectomy (April 16, 1962): chronic 
pyelonephritis (minimal morphologic le- 
sion). 


P.D., white female, aged 7 years. 

Periorbital edema for 5 weeks. Headaches 
for 2 weeks. Postprandial vomiting for 2 
days. 

BSA 0.79 m.?. 270/210. Papilledema. 

Urinalysis: 34-protein; 2-4 granular casts, 
I-4 rbc and 12-18 wbc/hpf. BUN: 25 
mg.%. 

Left nephrectomy (Dec. 31, 1963): chronic 
pyelonephritis (pelvis and calyces dilated; 
virtually whole cortex scarred). 


. L.B., white female, aged 9 years. 
Headaches for 3 months. 

BSA 1.02 m.?, 250/150. 

Urinalysis: proteinuria; granular casts, fixed 


Roentgenographic Findings 


Bilateral asymmetry. Right only involved. 

Intravenous urogram and retrograde pyelogram (Oct. 26, 
1963): right kidney 11.5% 5 cm.; left kidney 14.3X 5.8 
cm.; marked caliectasis right kidney. 

Cystography: right ureteral reflux. 

Renal angiogram (Oct. 29, 1963): decreased caliber of 
right renal artery; inhomogeneous right nephrogram 
with decreased cortical width and localized areas of 
marked cortical atrophy. 


Bilateral asymmetry. Right much more involved than 
left. 

Intravenous urogram (June 10, 1963): right kidney 13.2 
X4.7 cm.; left kidney 16.26 cm.; marked caliectasis 
and cortical atrophy of right kidney. 

Renal angiogram (June 17, 1963): decreased caliber of 
right renal artery; inhomogeneous right nephrogram of 
decreased intensity with irregular, poorly defined corti- 
cal margin and areas of marked cortical atrophy; one 
area of focal cortical atrophy in the left kidney. 


Bilateral asymmetry. Right much more involved than left. 

Intravenous urogram (April 6, 1962): calcified left renal 
artery aneurysm; right kidney 10.5 X6 cm.; left kidney 
I6X8.5 cm.; delayed excretion of right lower pole; 
localized caliectasis in mid-pole of left kidney. 

Renal angiogram (April 10, 1962): decreased caliber of 
right artery, aneurysm in inferior subdivision of left 
renal artery and irregularity (arteriosclerosis) of both 
renal arteries; bilateral tortuous, poorly filled peripheral 
arteries; marked atrophy of lower half of right kidney; 
localized cortical atrophy in mid-pole of left kidney. 


Bilateral asymmetry. Left much more involved than right. 

Intravenous urogram (Dec. 20, 1963): right kidney 10 
X 4-7 cm.; left kidney 6.42.9 cm.; marked decrease in 
excretion of left kidney; marked bilateral caliectasis 
with cortical atrophy. 

Cystogram (Dec. 20, 1963): bilateral ureteral reflux. 

Renal angiogram (Dec. 21, 1963): decreased caliber of left 
renal artery; bilateral marked decrease in opacification 
of intrarenal arteries; marked decrease in intensity of 
nephrograms (left much more than right). 


Bilateral asymmetry. Left much more involved than right. 
Intravenous urogram (May 13, 1963): right kidney 8.3 
X3.8 cm.; left kidney 6.13.3 cm.; decreased excre- 
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Clinical, Laboratory, and Pathologic Data 


specific gravity (1.003-1.007). BUN: 37 
mg.%. 

Left nephrectomy and right biopsy (June 16, 
1963): acute and chronic pyelonephritis; 
proliferative glomerulonephritis (pvelo- 
nephritis probably predominant). 


F.G., white male, aged 58 years. 

Lymphosarcoma for 14 years. Hypertension, 
intermittent headaches for 7 years. 

BSA 1.86 m. 225/115. Bilateral retinal 
hemorrhages. 

Urinalysis: occasional granular casts and o—2 
wbc/hpf. BUN: 18 mg.%. 

Left nephrectomy (Feb. 1, 1961): arterio- 
sclerosis, organizing thrombi (no lesions of 
radiation nephritis). 


A.P., white female, aged 32 years. 

Urinary tract infection 12 years ago. Passed 
2 urinary tract calculi 11 years ago. Hy- 
pertension during pregnancy 9 years ago. 
Hypertension since toxemia of pregnancy 
3 years ago. 

BSA 1.64 m.?. 220/125. Grade 11 retinopathy. 

Urinalysis: 34- protein. BUN: 39 mg.%. 

Left nephrectomy (Oct. 19, 1963): arterial 
and arteriolar nephrosclerosis (large non- 
specific scars). 


. F.W., white female, aged 31 years. 


Panhypopituitarism. Bilateral costoverte- 
bral angle pain 1 day. 

BSA 1.47 m.?. 122/78. Left costovertebral 
angle tenderness. Fever 38.5° C. 

Urinalysis: 24- protein, 10-12 rbc and 25—30 
wbc/hpf. Urine culture: heavy growth of 
Proteus. Hb 8.7 gm. Het. 29%. 

Open biopsy, both poles (April 8, 1964): no 
pathologic diagnosis (nonspecific scar at 
edge of one section). 


B.D., white female, aged 36 years. 

Urinary tract infections for 12 years. Labile 
hypertension (up to 200 mm. Hg systolic) 
for 5 years. Headaches and pain for 1 
month. 

BSA 1.70 m.?. 150/80 (on antihypertensive 
medication), 

Urinalysis: 1+protein, many bacteria and 
8-10 rbc/hpf. Urine culture: heavy 
growth of E. coli. BUN: 11 mg.%. 





Roentgenographic Findings 
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tion on right and no excretion on left. 

Cystogram (May 13, 1963): trabeculated bladder with 
left ureteral reflux. 

Renal angiogram (June 10, 1963): marked decrease in 
caliber of left renal artery; bilateral tortuous intrarenal 
arteries with marked peripheral attenuation on left; 
decreased intensity of nephrograms (left much more 
than right) with irregular cortical margins. 


Bilateral asymmetry. Left only involved. 

Intravenous urogram (Jan. 20, 1961): right kidney 15 X £.6 
cm.; left kidney 7X 3.5 cm.; poor excretion and caliecta- 
sis of left kidney. 

Renal angiogram (Jan. 25, 1961): decreased caliber of left 
renal arteries and decreased opacification of intrarenal 
ramifications; decreased intensity of left nephrogram 
with irregular cortical margin. 


Bilateral asymmetry. Left much more involved than right. 

Intravenous urogram (Oct. 4, 1963): right kidney 14.56 
cm.; left kidney 9X 3.3 cm. 

Renal angiogram (Oct. 14, 1963): marked decrease in cali- 
ber and abrupt tapering of left renal artery with marked 
attenuation and irregularity of intrarenal arteries; de- 
creased intensity of left nephrogram with indistinct 
cortical margin; slightly irregular and indistinct right 
cortical margin. 


Intravenous urogram and retrograde pyelogram (March 
31, 1964): right kidney 16.2 X 7 cm.; left kidney PTS 
cm. 

Renal angiogram (April 3, 1964): bilateral irregular 
cortical margins. 


Bilateral asymmetry. Left only involved. 

Intravenous urogram (Feb. 20, 1963): right kidney 11.2 
X 5.3 cm.; left kidney 134.1 cm.; cajiectasis on left. 

Renal angiogram (Feb. 20, 1963): slight decrease in cali- 
ber and tapering of left renal artery with tortuous at- 
tenuated peripheral arteries; localized areas of cortical 
atrophy with irregular cortical margin. 
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Clinical, Laboratory, and Pathologic Data 


L.G., white female, aged 47 years. 

Asymptomatic pyuria for 3 years. Right 
costovertebral angle and flank pain, 
nausea, vomiting, chills, fever, and gross 
hematuria for 4 weeks. 

BSA 1.57 m.?. Blood pressure: normal. Bi- 
lateral costovertebral angle tenderness. 

Urinalysis: 15-20 wbc/hpf. BUN: 14 mg.%. 


A.P., white female, aged 38 years. 

Left pyelonephritis 17 years ago (infected 
urine, frequency and left flank pain). Hy- 
pertension for 17 years. Sympathectomy 
for hypertension 16 years ago. Recent in- 
increase in headaches, dizziness, and fa- 
tigue. 

BSA 1.46 m.t. 174/100. 

Urinalysis: normal. BUN: normal. 


F.B., white female, aged 59 years. 

Patient told she had "Bright's disease" 15 
years ago. Hypertension for 5 years. Epi- 
sode of urgency, frequency and costo- 
vertebral angle tenderness 1 year ago. 
Fever, chills, and bilateral flank pain 2 
months ago which responded to antibiotic 
therapy. 

BSA 1.98 m.4, 200/100. 

Urinalysis: trace of protein, 15 wbc/hpf. 
BUN: 16 mg.%. 


Glomerulonephritis 


13. 


I4. 


A.B., Negro female, aged 31 years. 

Hypertension for 10 years. Severe left upper 
quadrant pain for 48 hours followed by 
fever of 39°C., hematuria, and oliguria. 

160/1co. 

Urinalysis: 4-+-protein, 2-3 fine granular 
casts, 60—70 rbc and 5-12 wbc/hpf. BUN: 
33-198—18 mg.%. Urine culture: negative. 

Needle biopsy (June 18, 1962): subacute 
glomerulonephritis (? lupus erythema- 
tos). * — 


K.M., white male, aged 41 years. 

Hypertension of unknown duration. 

BSA 1.97 m.*. 200/120. 

Urinalysis: 2-- protein, 10-20 rbe/hpf. BUN: 
16 mg.%. 


Roentgenographic Findings 


Bilateral asymmetry. Right more involved than left. 

Renal angiogram (Dec. 2, 1963): 2 main renal arteries 
with tapering of cephalad ones on each side; bilateral 
tortuous, attenuated peripheral arteries; inhomoge- 
neous nephrograms of decreased intensity with cortical 
atrophy (severe in localized areas) and irregular, indis- 
tinct cortical margins; right kidney 10X5 cm.; left 
kidney 12.5X6.5 cm. 


Bilateral asymmetry. Left much more involved than right. 

Intravenous urogram (Aug. 27, 1962): right kidney 14.5 
X6.5 cm.; left kidney 772.5 cm.; marked cortical 
atrophy and caliectasis on left. 

Renal angiogram (Nov. 5, 1962): marked decrease in 
caliber of left renal artery and attenuation of peripheral 
ramifications; marked decrease in intensity of left 
nephrogram with extreme cortical atrophy and ir- 
regular, indistinct cortical margin; localized area of 
cortical atrophy in right kidney. 


Bilateral asymmetry. Left much more involved than right. 

Intravenous urogram (July 26, 1961): right kidney 17 
X6.5 cm.; left kidney 8X3 cm.; poor excretion on left 
with marked caliectasis; minimal caliectasis of right 
kidney. 

Renal angiogram (July 26, 1961): marked decrease in 
caliber of left renal artery with bilateral marked at- 
tenuation of peripheral arteries; marked inhomogeneity 
and decrease in intensity of left nephrogram with ex- 
treme cortical atrophy and irregular, indistinct cortical 
margin; localized areas of cortical] atrophy with ir- 
regular cortical margin of right kidney. 


Bilateral symmetry. 

Intravenous urogram (June 16, 1962): right kidney 15.8 
X8.5 cm.; left kidney 14X8 cm.; nonexcreting kidneys. 

Retrograde pyelogram (June 16, 1962): retained contrast 
material in collecting systems hours after retrograde 
pyelography; marked attenuation and poor opacifica- 
tion of peripheral arteries with extreme decrease in 
intensity of nephrograms; persistence of opacification 
of larger intrarenal arteries; smooth cortical margins. 


Bilateral symmetry. 

Intravenous urogram (Oct. 30, 1963): right kidney 15.1 
X7.4 cm.; left kidney 136.5 cm.; bilateral nephro- 
lithiasis; double right collecting system. 
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TABLE I— (Continued) 





Clinical, Laboratory, and Pathologic Data 


Roentgenographic Findings 





15. 


16. 


Needle biopsy (Nov. x1, 1963): glomerulo- 
nephritis (focal lesions). 


M.B., white female, aged 35 years. 
Hematuria for 2 months. Right costoverte- 
bral angle pain for 10 days. 


BSA 1.72 mJ. Blood pressure: normal. Right 


flank tenderness. 

Urinalysis: 2-- protein, 10-2 rbc/hpf. BUN: 
11 mg.%. 

Needle and open biopsy (March 26, 1964): 
acute glomerulonephritis. 


R.V.P., white male, aged 42 years. 

Hypertension and azotemia for 3 years. 

BSA 2.00 mJ. 160/115. Gradei retinopathy. 

Urinalysis: proteinuria, 8-10 rbc and 4-5 
wbc/hpf. Urine culture, negative. BUN: 
41 mg.%. PSP: 25% excretion in 4 hours. 
Creatinine clearance: 37 ml/min. Hb 
13.3 gm. 


Renal angiogram (Oct. 7, 1963): tapering of main renal 
arteries; marked attenuation and poor opacification of 
peripheral arteries with extreme decrease in intensity of 
nephrograms; persistent opacification of larger intra- 
renal arteries; smooth cortical margins. 


Bilateral symmetry. 

Intravenous urogram and retrograde pyelogram (June 3, 
1963): right kidney 17X6.5 cm.; left kidney 16.3X 7.5 
cm. 

Renal angiogram (March 19, 1964): large kidneys, other- 
wise normal. 


Bilateral symmetry. 

Intravenous urogram (Jan. 16, 1962): right kidney 12.6 
X6.5 cm.; left kidney 12X7 cm.; bilateral poor excre- 
tion. 

Retrograde pyelogram: normal. 

Renal angiogram (Feb. 4, 1963): tapering of main renal 
arteries; marked attenuation and prolonged opacifica- 
tion of larger intrarenal arteries with no opacification 
of peripheral] branches; extreme decrease in intensity of 
nephrograms. 





Arteriolar Nephrosclerosis 


17. 


18. 


M.T., white male, aged 66 years. 

Symptoms and signs of basilar artery insufh- 
ciency. Hypertension at least 4-5 months. 
Headaches 4-5 months. Died of carci- 
noma of the lung. 

BSA 1.88 m.?, 218/110. 

Urinalysis: 2-3 wbc and 2~3 rbc/hpf. BUN: 
20-42 mg.%. 

Autopsy (Sept. 20, 1963): arterial and ar- 
teriolar nephrosclerosis (many cholesterol 


occlusions in muscular renal arteries; right 


kidney 95 gm., left 150 gm.; "vascular 
scars” grossly). 


R.S., white male, aged 71 years. 

“Long standing” hypertension. Several cere- 
bral vascular accidents previously and 
one immediately prior to admission, Oli- 
guria for I day. 

220/130. Decerebrate posture. 

Urinalysis 2+-protein, £o rbe, 1—2 wbc and 
many red cell casts/hpf. BUN: 74-260 
mg.%. 

Needle biopsy (March 2, 1964) and autopsy 
(March 14, 1964): arteriolar nephrosclero- 


k asymmetry. Right slightly more involved than 

elt. 

Intravenous urogram (Aug. 9, 1963): right kidney 11.6 
X5.5 cm.; left kidney 13X6 cm.; bilateral irregular 
cortical margins. 

Renal angiogram (Aug. 16, 1963): bilateral tortuous, 
poorly opacified peripheral arteries; inhomogeneous 
nephrograms with irregular, poorly defined cortical 
margins. 


Bilateral symmetry. 

Renal angiogram (Feb. 29, 1964): left renal artery steno- 
sis with marked decrease in caliber and tapering of left 
renal artery; attenuation of the large inrarenal arteries 
on the left with no opacification of the peripheral rami- 
fications, extreme decrease in intensity of left nephro- 
gram; no opacification of right renal artery or kidney. 





(Continued on next page) 


354 


Marvin J. Friedenberg, Saul Eisen and John Kissane 


OCTOBER, 1965 


TABLE I—(Continued) 





Clinical, Laboratory, and Pathologic Data 


Roentgenographic Findings 





sis (cholesterol occlusion of many muscu- 
lar arteries). 


19. L.D., Negro female, aged 37 years. 


Incomplete spontaneous abortion (3 month Bilateral symmetry, 
fetus) 3 weeks ago. Periorbital edema, hy- Intravenous urogram (Aug. 19, 1963): nonexcreting kid- 


. pertension and oliguria for 3 days. In 
coma. 

160/100. Retinal hemorrhages and exudates. 

Urinalysis: 2+protein, many rbc and 3-5 
wbc/hpf. Urine culture: heavy growth of 
E. coli. BUN: 119 mg.%. 

Needle biopsy X2 (Aug. 13 and 30, 1963) 
and autopsy (Oct. 18, 1963): arteriolar 
nephrosclerosis with necrosis and internal 
hyperplasia (malignant hypertension). 


neys. 

Retrograde pyelogram: no urinary tract obstruction. 

Renal angiogram (Aug. 20, 1963): tapering of main renal 
arteries; marked attenuation and persistent opacifica- 
tion of larger intrarenal arteries with no opacification of 
peripheral arteries; absent nephrograms. 





ANGIOGRAPHIC FINDINGS 
Pyelonephritis (Fig. 1 through 3) occa- 


sionally was unilateral, but usually involved 
both kidneys. When bilateral, the kidneys 
were not affected equally, and often one 
kidney was involved much more severely 
than the other. In 3 of 12 patients (Cases 7, 
9, 10), the orifice of the main renal artery 
was relatively normal in size, but the artery 
tapered abruptly within its proximal cen- 
timeter or two. In all patients the caliber of 
the main renal artery was decreased in pro- 
portion to the extent of parenchymal dis- 
ease. The major intrarenal arteries were di- 
minished in caliber. The more peripheral 
arterial ramifications were tortuous or 
“corkscrew” and in areas of more severe in- 
volvement were not seen. The size of the 
kidney was decreased, often to a marked 
degree. The intensity of the nephrogram was 
diminished; the renal cortex was reduced in 
thickness; and the cortical margin was in- 
distinct and irregular. These arteriographic 
and nephrographic findings were not uni- 
form in extent, but involved the kidney in 
an inhomogeneous or “‘spotty’’ manner, 
corresponding to areas of varying degrees 
of focal parenchymal destruction. 
Glomerulonephritis was characterized by 
bilaterally symmetric involvement of the 
kidneys. In 1 patient with minimal disease, 


the kidneys were enlarged, but the angio- 
graphic findings otherwise were normal 
(Case 15). The remaining patients had se- 
vere disease, and the angiographic find- 
ings were marked (Fig. 4, 4—D). In 2 pa- 
tients (Cases 14, 16), the orifice of the main 
renal artery appeared normal but abruptly 
tapered to a diminished caliber. The abnor- 
malities involving the intrarenal arteries 
and nephrogram were uniform in degree 
throughout each kidney. Opacification of 
the larger intrarenal arteries was prolonged. 
These arteries had a “leafless tree” appear- 
ance with marked attenuation of the me- 
dium-sized vessels and extreme reduction in 
opacification of the more peripheral rami- 
fications. The diminution in opacification of 
peripheral arteries was more marked than 
in pyelonephritis. The renal size was de- 
creased. The nephrogram was homoge- 
neous and markedly reduced in intensity. As 
a result, the thickness of the renal cortex 
could not be measured. The cortical mar- 
gin appeared smooth. 

Arteriolar nephrosclerosis was charac- 
terized by some angiographic findings which 
simulated pyelonephritis (Fig. 5, 4 and B) 
and some which resembled glomeruloneph- 
ritis (Fig. 6, 4 and B). Those findings in 
common with pyelonephritis were tor- 
tuosity with poor opacification of the 
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peripheral arteries, inhomogeneity and 
decreased intensity of the nephrograms, 
and slight irregularity of the cortical mar- 
gins. However, nephrosclerosis was char- 
acterized by bilaterally symmetric disease 
and uniform rather than focal involvement 
of each kidney. The findings which re- 
sembled glomerulonephritis included bilat- 
erally symmetric decrease in caliber with 
prolonged opacification of the larger renal 
arteries, as well as marked reduction in 
peripheral vessel opacification and inten- 
sity of the nephrogram. However, in 
nephrosclerosis the nephrogram usually 
was less homogeneous, and the cortical 
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Fig. 1. Case 1. Chronic pyelonephritis. (4) Intra- 
venous urogram shows decreased size of the 
right kidney with marked caliectasis. (B) 
Arterial phase of renal angiogram demonstrates 
decreased caliber of right renal artery with 
diminution in peripheral vessel opacification. 
(C) Inhomogeneous right nephrogram with de- 
creased cortical width and localized areas of 
marked cortical atrophy. 


margin was more irregular. These ditter- 
ential features do not apply to patients 
with arteriolar nephrosclerosis associated 
with primary unilateral or bilateral occlu- 
sive disease of the main renal arteries. In 2 
patients with arteriolar nephrosclerosis the 
orifice of the main renal arteries was nor- 
mal, and the vessels tapered markedly in 
their proximal few centimeters. 


PATHOLOGY 


The histologic diagnosis of chronic pyelo- 
nephritis is difficult. Most of the histologic 
features accepted in the past are nonspecific 
and can be found in vascular disease of the 
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Fic. 2. Case 2. Chronic pyelonephritis. (7) Renal angiogram shows decreased caliber of right renal artery. 
(B) Inhomogeneous right nephrogram of decreased intensity with irregular, poorly defined cortical margin 
and areas of marked cortical atrophy. Arrow indicates focal area of cortical atrophy on the left. 


kidneys, as well as pyelonephritis. As Clinical and microbiologic findings may 
emphasized by Kimmelstiel, ef a/.'!° the suggest that disease of this type actually 
essential microscopic finding in chronic represents chronic pyelonephritis which has 
pyelonephritis is a pleomorphic interstitial “burned-out” with or without treatment. 
inflammatory reaction. Periglomerular fi- Cases 7 and 8 are examples of such 
brosis, thyroid-like areas of tubular dilata- patients. Pyelonephritis is a disease of fhe 
tion, and a lymphocytic infiltration are renal interstitium rather than of the 
not of themselves sufficient for the diagno- functional parenchyma, hence the relative 
sis. With such strict pathologic criteria, sparing of glomeruli in the scars. It is a. 
many renal cortical scars necessarily must focal disease which may cause severe renal 
be termed simply “non-specific scarring.” destruction, vet preserve morphologic re- 





Fic. 3. Case 12. Chronic pyelonephritis. (7) Renal angiogram shows marked decrease in caliber of left renal 
artery with bilateral attenuation of peripheral arteries. (B) Marked inhomogeneity and decrease in inten- 
sity of left nephrogram with extreme cortical atrophy and irregular, indistinct cortical margin. The right 
kidney shows localized areas of cortical atrophy and an irregular cortical margin. 
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Hections of its focal character. Asymmetry 
between the two kidneys is observed more 
frequently in pyelonephritis than in glo- 
merulonephritis. 

Pathologically, glomerulonephritis is a 
bilateral diffuse renal disease of unknown 
etiology characterized by glomerular in- 
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flammation and its morphologic conse- 
quences, exudative, proliferative and later 
obliterative. An interstitial inflammatory 
reaction may be present in the acute stage. 
Tubular atrophy and interstitial fibrosis de- 
velop relatively late, presumably from post- 
glomerular ischemia. Traditionally, acute 





Fic. 4. Case 14. Glomerulonephritis. (4-D) Renal angiograms show moderately abrupt tapering of the main 
renal arteries. This finding also may be demonstrated in patients with pyelonephritis or arteriolar nephro- 
sclerosis. The intrarenal arteries have a “leafless tree” appearance with prolonged opacification of abruptly 
attenuated larger vessels. The nephrogram is homogeneous but extremely diminished in intensity. The 
cortical margin 1s smooth, 
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Fic. 5. Case 17. Arteriolar nephrosclerosis. (4) Renal 
angiogram shows slight irregularity with some narrow- 
ing of the main renal artery. Superimposed primary 
branches simulate a distal aneurysm. The peripheral intrarenal arteries are tortuous and poorly opacified. 
(B) The nephrograms are inhomogeneous, and the cortical margins are irregular and not well-defined. 
Although the angiographic findings superficially may resemble those of pyelonephritis, the bilateral sym- 
metry and the uniform rather than focal involvement of each kidney make nephrosclerosis more likely, 


glomerulonephritis is attributed to a renal 
autoimmunine reaction, usually triggered 
by previous infection by one of several 
strains of B-hemolytic streptococci which 
are referred to as "nephritogenic." With 
increasing application of percutaneous renal 
biopsy, two areas of uncertainty have been 
exposed. The first regards the pathogenesis 
of glomerulonephritis in patients, often 


adults, who have no history of antecedent 
respiratory tract infection and often no 
serologic evidence of recent streptococcal 
disease. The second regards the relation- 
ship between acute and "chronic sclero- 
sing” glomerulonephritis. Acute glomeru- 
lonephritis almost always resolves both clin- 
ically and anatomically. “Chronic sclero- 
sing" glomerulonephritis causes death due 





Fic. 6. Case 19. Arteriolar nephrosclerosis. (4 and B) Renal angiograms show marked attenuation and per- 
sistent opacification of larger renal arteries; no opacification of peripheral vessels and absent nephrograms. 
The angiographic findings are indistinguishable from those of severe glomerulonephritis. 
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to uremia, usually in early or middle adult 
life. There is some evidence that they may 
be two distinct and unrelated diseases.‘ 

We use the histologic criteria of Jen- 
nings and Earle? to diagnose acute diffuse 
glomerulonephritis. These authors empha- 
size the importance of persistent hyper- 
cellularity in the glomerular lobular stalk in 
making the diagnosis of resolving diffuse 
glomerulonephritis. The patients in the 
present series demonstrated the morpho- 
logic features of acute or subacute glomeru- 
lonephritis. In one patient (Case 13) 2 
percutaneous biopsies showed a form of 
subacute glomerulonephritis in which the 
focal accentuation of involvement within 
glomeruli and the conspicuous focal base- 
ment membrane thickening strongly sug- 
gested lupus erythematosus. This diagnos- 
tic distinction is not important in this 
investigation, because the disease was, 
nevertheless, a diffuse glomerular inflam- 
mation. 

Renal vascular disease (nephrosclerosis) 
is conveniently divided into arteriolar and 
arterial forms which may coexist but are 
clinicopathologically distinctive. Arteriolar 
nephrosclerosis is the morphologic equiva- 
lent of essential hypertension. Histologic 
thickening and eventual hyalinization of 
renal arterioles apparently is the result 
rather than the cause of the hypertension, 
because occasional cases of clinically well- 
documented hypertension are seen in which 
the renal arterioles are normal. The clinical 
syndrome of malignant hypertension is 
manifested morphologically by either necro- 
sis of renal arterioles or by marked sub- 
endothelial fibrosis of renal arterioles and 
small muscular arteries with marked reduc- 
tion of their lumina. Either form may com- 
plicate essential hypertension or chronic 
renal disease of any type, or may appear 
de novo without predisposing cause. 

Arterial nephrosclerosis 1s associated 
with scarring of the renal parenchyma con- 
sequent to gradually progressing occlusive 
disease (usually arteriosclerosis) of macro- 
scopic renal arteries. These pathologic 
findings have few clinical correlates, except 


Renal Angiography 


359 


in instances where one main renal artery is 
greatly narrowed (Goldblatt phenomenon). 
Arterial nephrosclerosis is a disease of the 
aged. Two cases in this series (Cases 17, 18) 
are predominantly of this type. These were 
the oldest patients in: the series; both 
died of extrarenal disease, both had severe 
aortic atherosclerosis, and both showed 
numerous occlusions of their intrarenal 
arteries by organized thrombi which con- 
tained (presumably embolic) atheromatous 
material. 


DISCUSSION 


Angiography is a well-established method 
of distinguishing arterial from parenchymal 
renal disease and unilateral from bilateral 
involvement. The roentgenographic fea- 
tures which differentiate the unilateral 
small kidney due to renal artery stenosis, 
pyelonephritis, and congenital hypoplasia 
have been outlined.?® Renal angiography 
may detect minimal or localized pyelo- 
nephritis in patients with little or no evi- 
dence of the disease in more routine roent- 
gen studies. The biopsy diagnosis of pyelo- 
nephritis is not always reliable, because of 
the focal nature of renal involvement and 
because of the difficulty in differentiating 
pyelonephritis from arteriolar nephro- 
sclerosis. Angiography may assist in dis- 
tinguishing these 2 diseases and may 
avoid the hazards of biopsy, especially in 
patients with critically reduced renal func- 
tion. Renal angiography may be a useful 
technique to investigate the natural history 
and course of chronic renal failure asso- 
ciated with pyelonephritis or arteriolar 
nephrosclerosis and to evaluate the oppo- 
site kidney in patients with unilateral renal 
artery disease. The technique also may be 
helpful in determining the cause of graft 
failure in the postoperative evaluation of 
transplanted kidneys. Because the clinical 
and laboratory diagnosis of acute glo- 
merulonephritis is made easily and accu- 
rately, the angiographic diagnosis is of less 
practical importance. 

Of major significance in the angio- 
graphic differentiation of pyelonephritis, 
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Tase II 
DIFFERENTIATION OF PYELONEPHRITIS, GLOMERULONEPHRITIS, AND 
ARTERIOLAR NEPHROSCLEROSIS BY RENAL ANGIOGRAPHY 
Pyelonephritis Glomerulonephritis Arteriolar Nephrosclerosis 
Basic Characteristics Bilateral asymmetry Bilateral symmetry with Bilateral symmetry with 
with inhomogeneous uniform involvement of uniform involvement of 
involvement of each each kidney each kidney 


kidney 
Main Renal Artery Bilateral asymmetric 
decrease in caliber 
corresponding to extent 
of renal disease 


Intrarenal Arteries Usually tortuous 


Bilateral symmetric 
decrease in caliber 


Tend to be straight and 
abruptly attenuated with 


Bilateral symmetric 
decrease in caliber 


As in pyelonephritis or 
glomerulonephritis 


prolonged opacification 


Intensity moderately 
diminished, extremely 
inhomogeneous, cortical 
margin markedly 


irregular 


Nephrogram 


glomerulonephritis and arteriolar nephro- 
sclerosis (Table 1) is the asymmetric 
involvement of the kidneys in pyeloneph- 
ritis in contradistinction to the bilat- 
erally symmetric findings in glomeru- 
lonephritis of arteriolar nephrosclerosis. 
Furthermore, pyelonephritis is a focal 
disease which results in vascular and pa- 
renchymal changes of varying degree in 
the same kidney, whereas glomeruloneph- 
ritis or arteriolar nephrosclerosis pro- 
duces changes of uniform intensity through- 
out each kidney. Decreased caliber or 
tapering of the main renal artery, as 
well as reduction in size of the kidney, 
may be demonstrated in all 3 diseases, and 
are not helpful in their differential diagno- 
Sis. 

Meaney et 245 performed in vitro 
arteriography and pathologic examination 
on kidneys removed from normal and 
hypertensive patients. In the 12 normal 
patients the large, medium-sized, and 
peripheral intrarenal arteries tapered grad- 
ually and uniformly from the main renal 
artery distally. The cortical arterioles were 


Intensity moderately to 
markedly diminished, 
homogeneous, cortical 
margin smooth 


Intensity moderately to 
markedly diminished, 
moderately inhomogencous, 
cortical margin slightly 
irregular 


well-filled, uniformly distributed, and ex- 
tended almost to the periphery of the renal 
parenchyma. Jn vivo angiography also 
demonstrates these findings in the normal 
kidney (Fig. 7). 

Of the 16 hypertensive patients re- 
ported by Meaney et al., 8 had arteriolar 
nephrosclerosis, 4 had glomerulonephritis, 
and only 1 had infectious disease. The 
patients with advanced vascular disease 
associated with the hypertension showed a 
decrease in caliber and irregularity of the 
medium-sized renal arteries. Heptinstall e 
al. showed that pyelonephritis induced ex- 
perimentally in rabbits produced tortuosity 
of medium-sized intrarenal arteries. Our 
patients with pyelonephritis, glomerulo- 
nephritis, or arteriolar nephrosclerosis 
showed a decrease in caliber and tor- 
tuosity of the medium-sized renal arteries. 
However, severe glomerulonephritis ap- 
peared to be associated with more abrupt 
attenuation and less tortuosity of these 
vessels. 

All kidneys from hypertensive patients 
reported by Meaney et al. showed de- 
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creased or absent filling of the cortical 
arterioles. These authors concluded that 
the absence of cortical arteriolar filling 
indicated a reduction in luminal size of 
these vessels and, by inference, the pres- 
ence of cortical ischemia, Periphei ‘al arteri- 
olar opacification was reduced in our 
patients with pyelonephritis, glomerulo- 
nephritis, or arteriolar nephrosclerosis and 
was not a reliable feature in their differ- 
ential diagnosis, although these changes 
were more pronounced in severe glo- 
merulonephritis or arteriolar nephrosclero- 
sis. In the chronic pyelonephritic kidneys 
associated vascular obstruction prob ably 
contributed to this effect.!7 

The nephrogram phase of the renal 
angiogram is the most useful in differ- 
entiating pvelonephritis, glomerulonephri- 
tis, and arteriolar nephrosclerosis. Homo- 
geneitv of the nephrogram and smooth- 
ness of the cortical margin are greatest in 
glomerulonephritis, less in arteriolar neph- 
rosclerosis, and least in pyelonephritis. 
Intensity a the nephrogram 1 is a less dis- 
tinctive feature, although it tended to be 
more diminished in patients with glo- 
merulonephritis and arteriolar  nephro- 
sclerosis. Shaldon et al.” recently have 
suggested that the absent nephrogram 
during renal arteriography in patients with 
acute renal failure is due to a selective 
redistribution of blood flow in the oliguric 
kidney with reduction in flow to the cortex. 
Most of our patients were hypertensive, 
and the decrease in peripheral arteriolar 
opacification and intensity of the nephro- 
gram in these patients probably Was asso- 
ciated with cortical ischemia responsible 
for the hypertension, as suggested by 
Meaney et al. 

Boijsen? has described temporary periph- 
eral vasoconstriction and ischemia with 
an irregular cortical margin during angio- 
nephrography of the normal kidney. We do 


not believe we have encountered this 
phenomenon which may simulate the 
changes of pyelonephritis. Bilateral “end 


stage” kidneys due to severe pyelonephritis 
may appear fairly symmetric. We have not 
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hic. 7. Normal renal angiogram in a 12 year old girl. 
The large, medium-sized, and peripheral arteries 


are uniform in caliber and taper gradually. The 
early nephrogram is homogeneous; the cortex is 
normal in width and smooth in contour. 


investigated patients in this category and, 
therefore, are not certain that these kidneys 

can be distinguished angiographically from 
the "end stage" kidneys in patients with 
severe glomerulonephritis or arteriolar 
nephrosclerosis. Although this distinction 
is of considerable theoretic interest, it is of 
questionable practical value at present. 
The renal angiography findings in the 3 
patients with histologically proven arteri- 
olar nephrosclerosis were difficult to dis- 
tinguish from those in severe glomerulo- 
nephritis. Greenspan, Ricketts, and Simon? 
have reported in vivo magnification angi- 
ography of the kidnevs, using a roentgeno- 
gr raphic tube with an elective focal spot of 
0.26 mm. This technologic development 
makes possible more detailed angiographic 
examinations and may provide a more pre- 
cise method of distinguishing pyelonephritis 
from glomerulonephritis and of evaluating 
nephrosclerosis and other forms of renal 
disease. 
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SUMMARY AND CONCLUSIONS 


The vascular patterns and nephrograms 
during renal angiography in patients with 
chronic pyelonephritis, glomerulonephritis, 
and arteriolar nephrosclerosis are de- 
scribed. 

In chronic pyelonephritis both kidneys 
usually are affected, but the severity of 
invalvement is not bilaterally symmetric. 
The main renal arteries are decreased in 
caliber asymmetrically, according to the 
severity of renal disease. The intrarenal 
arteries are tortuous or "corkscrew;" the 
nephrogram is diminished in intensity and 
extremely inhomogeneous; the cortex is 
reduced in thickness; and the cortical mar- 
gin is indistinct and markedly irregular. 
These angiographic and nephrographic 
findings are not uniform in extent, but 
involve the kidney in an inhomogeneous or 
“spotty” manner, corresponding to areas of 
varying degrees of focal parenchymal 
destruction. 

Glomerulonephritis and arteriolar neph- 
rosclerosis are characterized by bilaterally 
symmetric involvement of the kidneys and 
uniform changes throughout each kidney. 
The main renal arteries are decreased in 
caliber symmetrically. In glomerulonephri- 
tis the intrarenal arteries may have a 
“leafless tree" appearance with prolonged 
opacification of abruptly attenuated larger 
vessels. Opacification of the more periph- 
eral ramifications may be reduced mark- 
edly. The nephrogram is homogeneous and 
often is extremely reduced in intensity. The 
cortical margin is smooth. 

In moderate arteriolar nephrosclerosis 
the intrarenal arteries may be tortuous or 
“corkscrew,” but with severe disease they 
may simulate those in glomerulonephritis. 
The nephrogram is moderately inhomo- 
geneous ands reduced in intensity, and the 
cortical margin is slightly indistinct and 


irregular. 
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RENAL ARTERIOVENOUS FISTULAE* 


By LEON LOVE, M.D.,t ROGELIO MONCADA, M.D.f and ALFRED J. LESCHER, M.D.$ 


CHICAGO, ILLINOIS 


OHN Hunter first described arterio- 

venous fistulae over 200 years ago. 
Reid, in 1902, was the first to observe that 
organic cardiac disease was frequently 
associated with these vascular lesions. Since 
then arteriovenous fistulae have been found 
in a variety of other anatomic locations, 
including the kidnev. 


CLASSIFICATION 


Intrarenal arteriovenous fistulae may be 
classified as (A) congenital due to arterio- 
venous malformations or (B) acquired.*?? 
In the acquired group are: (1) fistulae fol- 
lowing rupture of an arterial aneurysm ;? (2) 
traumatic arteriovenous fistulae resulting 
from penetrating trauma,^!* trauma of 
renal tissuein association with nephrolithot- 
omy,?? partial nephrectomy?" or percu- 
taneous needle biopsy of the kidney ;? (3) 
arteriovenous fistulae in renal carcinoma, 
where the tumor has eroded the vein ;??!? 
11,1619 and (4) stump fistulae following 
nephrectomy.$ 5.9 

As of October, 1964,? 55 cases of this 
condition had been reported. Thirty-five 
cases have been associated with functioning 
kidney and on an etiologic basis were di- 
vided as follows: congenital, § and acquired, 
30. The latter group included 6 cases of 
hypernephroma, 11 of trauma, 3 of inflam- 
mation, I of arteriosclerosis and 1: idio- 
pathic. 

We have recently had the opportunity of 
studving 5 cases of intrarenal arteriovenous 
fistulae: 1 congenital, 2 traumatic, I neo- 
plastic and 1 following rupture of an arte- 
rial aneurysm. 


REPORT OF CASES 


Case 1. H.H., an 18 year old Negro female, 
was admitted to Cook County Hospital on 


* From the Cook County Hospital, Chicago, Illinois. 
+ Director, Department of Diagnostic Radiology. 

t Director, Pediatric Radiology. 

$ Resident in Radiology. 


February 23, 1964, 2 hours after receiving a 
large penetrating stab wound into the right 
flank. The patient had no history of surgery, 
renal disease, heart disease or hypertension. 

On physical examination the blood pressure 
was 110/60 mm. Hg, pulse 120 per minute, 
respiratory rate 24 per minute, and temperature 
100? F. The remainder of the physical examina- 
tion was negative except for a slightly tender 
mass in the right flank region and a distended 
bladder. A catheter was inserted into the blad- 
der and 450 cc. of grossly bloody urine, contain- 
ing fresh clots, was removed. The urine re- 
mained grossly bloody. The right flank mass 
did not increase in size but there was a pro- 
gressive decrease in right flank tenderness. Àn 
intravenous pyelogram was done (Fig. 1). The 
hematuria cleared after 1 week. Fifteen days 
after admission, retrograde femoral arterio- 
grams were obtained (Fig. 2, 4 and B) and 
demonstrated an intrarenal arteriovenous 
fistula in the lower pole of the right kidney. At 
this time, a questionable bruit was noted in the 
right flank area. 

At surgery, the right perirenal space was 
filled with organizing hematoma and a thrill 
was palpated over the hilar region near the 
middle and lower pole. A right nephrectomy 
was performed. Microscopic sections revealed 
fistula formation in the perihilar region at the 
junction of the middle and lower thirds of the 
right kidney. 


Case 11. C.B., a 38 year old Negro female, 
was admitted to Cook County Hospital on 
March 10, 1964, complaining of persistent oc- 
cipital headaches. The patient had had several 
previous admissions for episodes of congestive 
heart failure and was a known hypertensive, 
having been treated with various antihyper- 
tensive drugs, diuretics and digitalis. There was 
no history of trauma, renal disease, hematuria 
or flank pain. 

The blood pressure was 210/140 mm. Hg, 
pulse go per minute and respiratory rate 18 per 
minute. The remainder of the physical examina- 
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Fic. 1. Case 1. Intravenous pyelogram made im- 
mediately prior to arteriography. Large poorly de- 
fined renal shadow with compression of the pelvis 
and lower calyces is noted and there is probable 
extravasation from the lower pole calyx. 


tion was negative except for the finding of 
Grade 2 hypertensive retinopathy. Urinalysis 
was negative, and a chest roentgenogram 
showed slight cardiac enlargement of the aortic 
or hypertensive configuration. An intravenous 
pyelogram was interpreted as being within 
normal limits (Fig. 3). Retrograde femoral 
arteriograms were done (Fig. 4, 4 and B) and 
demonstrated an intrarenal arteriovenous fis- 
tula in the lower pole of the right kidney. 

At surgery, a thrill was palpated over the 
perihilar region of the middle and lower thirds 
of the right kidney. A total right nephrectomy 
was performed. No significant change in blood 
pressure had been noted postoperatively. 


Case rrr. E.L., a 27 year old white male, had 
fallen from a height of approximately 25 feet, 
landing on a cement abutment, and injuring 
the right side of his abdomen and flank on De- 
cember 13, 1964, immediately following which 
he was admitted to the hospital. 

Physical examination revealed crepitation 





Fic. 2. Case 1. (4) Early arterial phase (3 sec.) reveals arterial filling with extravasation of material 
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over the right posterior aspect of the thorax, 
blood pressure of 135/70 mm. Hg, respiratory 
rate of I8 per minute and pulse rate of gO per 
minute. The abdomen was scaphoid and firm 
with guarding and rebound, particularly in the 
right upper quadrant; bowel sounds were ab. 





Into 
pools at lower pole. (B) (1 sec.) Note the faintly visualized inferior vena cava and the renal vein overlying 
the main renal artery. 





Fic. 3. Case n. Normal intravenous pyelogram. 
sent. The patient was passing grossly bloody 
urine and had a hematocrit of 42 per cent. A 
chest roentgenogram demonstrated several rib 
fractures on the right side. Intravenous pyelog- 
raphy revealed nonfunction on the right at 1, 
c, and Io minutes. A cystogram was reported as 
normal. Paracentesis was negative. 

Surgery revealed a retroperitoneal hematoma 
on the right which was removed, 4 days after 
admission. The patient made an uneventful 
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recovery and was discharged from the hospital. 

A repeat intravenous pyelogram after dis- 
charge from the hospital revealed function of 
both kidnevs with extravasation from the 
superior calyx of the right kidney (lig. 5). 
Renal angiograms (Fig. 6; and 7, Æ and B) were 
done I2 days after surgery and were inter- 
preted as demonstrating an intrarenal arteriove- 
nous fistula in the superior pole of the right kid- 
ney. Physical examination was essentially nega- 
tive except for severe pain in the right flank. A 
right nephrectomy was performed on October 5, 
1964 (20 days after accident), revealing a trans- 
verse fracture of the upper pole through the 
hilus and a longitudinal fracture through the 
posterior aspect of the right kidney. 


Case tv. This patient, a 62 year old Mexican 
male, entered Cook County Hospital on. De- 
cember 6, 1963, with chief complaints of hema- 
turia, dvsuria, and bladder pain of 2 days’ 
duration. Due to acute urinary retention, the 
bladder catheterized and 
grossly bloody urine was withdrawn. Patient 
denied previous surgery, high blood pressure or 
urinary complaints. 


Was I,20O0 cc. of 





Fic. 4. Case rr. (4) (11 sec.) Arcuate-appearing arteriovenous communication at lower pole. Arrows indicate 
premature filling of the reral vein. (B) (2 sec.) Arterial visualization still noted. Renal vein faintly opacify- 
ing the inferior vena cava. 
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On physical examination the patient had a 
blood pressure of 140/80, pulse of 72 per minute, 
respiratory rate of 16 per minute and a Grade 
3/6 murmur of aortic stenosis. Laboratory stud- 
ies revealed a hematocrit of 35 per cent, a blood 
urea nitrogen of 21 mg. per cent and a hemo- 
globin of 10.6 gm. per cent. An intravenous 
pyelogram was interpreted as showing a normal 
upper collecting system on the left and slight 
function on the right, insufficient for diagnosis. 
A right retrograde pyelogram (Fig: 8) demon- 
strated an irregular filling defect in the superior 
pole of the right kidney with compression of the 
calyces. A retrograde femoral arteriogram 
demonstrated a tumor of the right kidney with 
arteriovenous fistulae and early filling of the in- 
ferior vena cava (Fig. 9; and 10). 

At the time of surgery, a loud thrill was pal- 
pated over the hilus of the kidnev. Three dis- 
tinct tumor masses were noted in the upper 
pole of the resected kidney. Diagnosis: adeno- 
carcinoma (clear cell). 


Case v. F.M., a £1 year old Negro female, 
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Lic. 5. Case im. Intravenous pyelogram showing 
enlarged renal outline with compression of the 
superior calyces and extravasation of contrast ma- 
terial outside the superior calyx. 
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ric. 6. Case ut. (1 sec.) Arcuate arteriovenous com- 
munication in the upper pole. Note fracture of the 
12th rib. 


presented with a chief complaint of chest pain. 
The patient had been at another clinic where 
she had been treated for hypertension since 
1959. Two previous surgical procedures had 
been done: a colostomy for a rectal stricture 
secondary to lymphogranuloma venereum and 
a total hysterectomy for fibroids. No renal 
biopsy had ever been done, and no significant 
history of trauma was obtained. Physical 
examination revealed a blood pressure of 
200/120 and a pulse of 80 per minute. Fundus- 
copy revealed Grade 2 hypertensive retin- 
opathy. A continuous bruit was heard over the 
right flank posteriorly. 

Laboratory data were as follows: circulation 
time 11 seconds, blood urea nitrogen 14 mg. per 
cent, hemoglobin 72 per cent, red blood cell 
count 4,120,000, white blood cell count 5,800, 
and a normal electrocardiogram. 

Split function studies revealed equal values 
and equal concentration of indigo carmine dye 
bilaterally. There was, however, 2-3x creati- 
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Fic. 7. Case ut. (4) (3 sec.) Note faint opacification of the renal vein just below the dorsal branch renal 
artery. (B) (31 sec.) Complete laceration noted in the upper pole on nephrogram. 


nine concentration on the right as compared to 
the left. 

An intravenous pyelogram (Fig. 11) revealed 
a compression defect in the lower pole of the 
right kidney. Renal arteriograms (Fig. 12; and 
13) demonstrated an arteriovenous fistula at 
the site of the ruptured aneurysm. 

The patient refused any further treatment. 


ROENTGENOGRAPHIC FINDINGS 


Many diagnostic procedures are now 
available for the demonstration of renal 
arteriovenous fistulae which formerly were 
diagnosed onlv bv auscultation or surgical 
exploration. It is not possible to demon- 
strate any characteristic of arteriovenous 
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Fic. 8. Case iv. Right retrograde pyelogram showing 
a mass compressing the upper pole of the right 
kidney with flattening of the middle calyx. 
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fistulae by urography except semicircular 
calcification’:?!§ seen at the site of an 
aneurysm, which occasionally ruptures to 
produce arteriovenous fistulae. There mav 
be nonvisualization on urography, or there 
may be irregular filling of the renal pelvis 
and calvces due to co: wulum or fistula (in 
the latter case the possibility of the pres- 
ence of tumor must be cons:dered.)? The 2 
cases (Case 1 and 111) resulting from trauma 
presented compression defects and extrava- 
sation outside of the calyces. 
tumor and ruptured aneurysm (Case Iv and 

) showed compression defects of calyces 
Em no evidence of calcification. The intra- 
venous pyelogram of the congenital case 
(Case 11) of arteriovenous fistula was con- 
sidered to be within normal limits. 

The more widespread use of renal angi- 
ography may be credited with the marked 
increase in the number of cases di agnosed 
during the past decade. The prompt visual- 
ization of the renal vein and inferior vena 
cava following arterial injection of contrast 
material,?5?* associated with an increase in 
size of the renal vein, strongly suggests the 





Enlarged right renal artery 
No tumor vessels are identified. 


Case Iv. (4 sec.) 


(RA). 


FIG. 9. 


The cases of 
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ic. 10. Case 1v. (1 sec.) Rapid appearance of an en- 
larged renal vein (RV) with minimal tumor stain 
around it. Faintly visualized inferior vena cava. 


presence of a renal arteriovenous fistula.” 


The angiographic findings of increased, 


serpentine arteries with direct communica- 
tion of the renal vein, of course, offer zn 
unequivocal diagnosis. The amount of 
shunting will determine the degree of opaci- 
fication of the inferior vena cava. 





Intravenous pyelogram showirg 


Case v. 
mild clubbing and some degree of compression of 
the lower pole calyces (arrow). 


Fic. Il. 


ic. 12. Case v. (2 sec.) Arteriogram shows a large 
right renal artery which has a large lower pole 
branch which erupts into ar aneurysm (a). Be- 
ginning premature opacification of a renal vein 
branch slightly lateral to the aneurysm is noted. 


DISCUSSION 


Renal arteriovenous fistulae may be 
accompanied by any of the following find- 
ings: increase 1n cardiac output and blood 
volume; decrease in circulation time; and 
an increase in oxygen saturation of blood in 
the renal veins?!? (venous oxygen satura- 
tion levels are a diagnostic aid not widely 
used because of the difficulty in obtaining 
accurate determination). The single most 
important physical finding is a palpable 
thrill and a continuous audible bruit over 
the upper abdomen and flank.! Complica- 
tions are cardiac failure9!??? as a result 
of hypertension and greatly dilated veins, 
together with the resulting conditions 
(thrombophlebitis, ulceration and 
hemorrhage).^ 


gross 


SUMMARY 


Five cases of renal arteriovenous fistulae, 
diagnosed by renal angicgraphy, are pre- 
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(3 sec.) Arteriogram shows well 
visualized aneurysm (a). The clear space around it 
represents a clot. Thelarge main renal vein (RV) is 
now filled and there is continued visualization of 
the renal artery branch. 


Fic. 15. Case v. 


sented. The diagnostic criterion 1s prema- 
ture filling of the renal vein and inferior 
vena cava. Two cases resulted from trauma, 
one was congenital, one was due to hyper- 
nephroma, and the last case resulted from 
rupture of an aneurysm into a renal vein 
branch. 


Leon Love, M.D. 

Cook County Hospital 
1825 W. Harrison Street 
Chicago, Illinois 60612 
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INTRARENAL ARTERIOVENOUS FISTULA 
AND ANEURYSM* 


A COMPLICATION OF PERCUTAN EOUS RENAL BIOPSY 
By ALBERT R. BENNETT, M.D., and STEPHEN N. WIENER, M.D. 


CLEVELAND, OHIO 


URING the past 2 years, 9 cases of 

intrarenal arteriovenous fistulae and 2 
aneurysms have been encountered. These 
were demonstrated by arteriography on 
patients who had prior percutaneous renal 
biopsy and who were being evaluated for 
hypertension. Healing has been demon- 
strated by repeat arteriograms in several 
cases. Neither arteriovenous fistula nor 
aneurysm produced apparent alteration in 
the clinical course or evolution of the hyper- 
tensive process. 

Percutaneous renal biopsy is an impor- 
tant diagnostic procedure in the evaluation 
of renal disease*9?!* and hypertension.” ™ 
The frequency of occurrence and ultimate 
fate of vascular alteration secondary to 
biopsy have not been discussed previously. 


METHODS AND MATERIALS 


From July, 1962 through May, 1964, 210 
renal arteriograms were made on 188 hyper- 
tensive patients as part of a kidney hyper- 
tensive study conducted in our institution 
(Table 1). 

The transfemoral percutaneous Sel. 
dinger?? method was used with radiopaque 
catheters, image intensifier control, and 
with filming by a Sanchez-Perez serialo- 
graph. 

Percutaneous renal biopsy was per- 
formed on 148 of the 188 patients in the 
study. The Franklin modification of the 
Vim-Silverman needle was used with the 
patient in the sitting position. In certain 
instances, biopsy was performed under 
image intensifier control in the decubitus 
position. 


RESULTS 


A review of the series revealed 58 pa- 
tients who had percutaneous renal biopsy 
prior to renal arteriography and go patients 
who had biopsy following arteriography 
(Table 1). The order of procedure was de- 
termined by scheduling convenience with- 


TABLE I 
Patients who had renal arteriograms......... 188 
No. of arteriograms performed.............. 210 
Patients who had percutaneous renal biopsy.. 148 
Biopsy preceding arteriography.......... 58 
Biopsy following arteriography.......... go 


out predetermined selection. Eleven pa- 
tients had arteriographic evidence of arte- 
riovenous fistula or aneurysm (Table 11). 
These were found in the group having 
biopsy prior to arteriography. Of the go 
patients who had biopsy following arte- 
riography, there was only r patient who had 
an aneurysm; however, this aneurysm was 
of the main renal artery and there were 
concomitant aneurysms of the splenic and 
hepatic arteries. 

The r1 patients having intrarenal vascu- 
lar abnormalities were followed clinically 
and 7 of these patients had repeat arteri- 
ographies. The arteriovenous fistula disap- 
peared in 3 cases, became smaller in 1 case 
and persisted in 2 cases. One aneurysm 
became smaller. 


ILLUSTRATIVE CASES 


Case x. G.H., a 5g year old female with 
known hypertension for 20 years, was admitted 


* From the Department of Radiology, Mt. Sinai Hospital, Cleveland, Ohio. 
Supported by a research grant (HE 07308) from the National Heart Institute, National Institutes of Health, United States Public 
Health Service, and by grants from the Endowment Fund of the Jewish Community Federation of Cleveland and the National Kidney 


Foundation. 
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Tase II 
Hospital X-Ray Dateof Biopsy Date of Ar- 
Case Age Sex No. No. Biopsy Side deropanby Results Comments 
G. H. 59 133328 162531 12-5-63 Right 12-13-63 Left AVF Healing in 34 mo. 
(Case 1) 12-9-63 Left 3-24-64 Normal 
M. S. 62 127579 . 140149 11-15-62 Right 11-23-62 Right AVF Disappearance by 20 mo, 
(Case 2) 11-21-62 Left 7-14-64 Normal 
M. W. 643 106856 142396 4-22-63 Right 4-30-63 Left AVF Partal healing 
(Case 3) 4-26-63 Left 8-12-64 Left AVF 
smaller 
H. J. 39 98305 153374 3-16-63 Right 3-25-63 Left AVF Persistence over 11 mo. period 
(Case 4) 3-22-63 Left 2-6-64 Left AVF 
8-28-63 Both 
B. B. 57 77889 137225 3-2-64 Right 6-14-63 Normal Normal before biopsy; 
(Case 5) 3-9-64 Left 3-4-64 Right AVF AVF after biopsy; 
7-24-64 Right AVF persistent at 16 mo. 
j. € 56 5571 105979 3-17-64 Right 3-13-64 Normal Normal before biopsy; develop- 
(Case 6) 5-9-64 Left AN ment of aneurysm within 8wk. 
R. R. 48 66496 139598 2-20-64 Left 2-24-64 Left AVF Disappearance by 7j mo. 
IO-£-64 Normal 
G. M. 40 136410 I18391 2-18-63 Right 2-26-63 Right AVF 
Je La 31 94666 152708 5-23-62 Right 3-1-63 Right AVF 
2-24-63 Left 
J.R. 32 140379 157730 6-22-63 Right 7-23-63 Right AVF 
O. K. 40 18184 I173110 4-2363 >- Right 5-763 Left AN 
5-2-63 Left 11-17-64 Left AN Smaller at 18 mo. 
smaller 


AVF= Arteriovenous fistula; AN= aneurysm. 


for hypertensive work-up in December, 1963. 
Right renal biopsy was performed on Decem- 
ber 5, 1963 without difficulty. Left renal biopsy 
was performed on December 9, 1963. 

The renal arteriogram on December 13, 1963 
showed narrowing of the left renal artery at its 
take-off with post-stenotic dilatation (Fig. 14). 
In the left lower pole, there was irregular pool- 
ing of contrast material with visualization of a 
venous drainage trunk indicative of an arterio- 
venous fistula. The lower pole of the kidney 
showed enlargement suggesting an intra- or 
peri-renal hematoma (Fig. 1). 

The patient was re-admitted in March, 1964 
for repeat studies. The renal arteriogram re- 
vealed no evidence of the arteriovenous fistula 
seen 3 months previously. The lower pole con- 
tour appeared within normal limits (Fig. 1C). 


Case 2. M.S., a 62 year old female with 
known hypertension for several years, was 
admitted for hypertensive evaluation. Her 


blood pressure while in the hospital ranged from 
130/90 to 160/90. A right renal biopsy was per- 
formed on November 15, 1962 and a left renal 
biopsy on November 21, 1962. A renal arterio- 
gram on November 23, 1962 demonstrated an 
abnormal collection of contrast material in the 
mid-portion of the right kidney (Fig. 277). This 
persisted into the nephrographic phase and 
early segmental venous drainage of this area 
was present (Fig. 28). These findings were con- 
sistent with an arteriovenous fistula. 

A repeat arteriogram 20 months later on July 
24, 1964 appeared normal (Fig. 2C). The ar- 
teriovenous fistula was considered healed. 


Case 3. M. W., a 63 year old female with 
known hypertension for 10 years, was admitted 
for study in 1963. Her blood pressure ranged 
from 148/84 to 210/110. An unsuccessful right 
renal biopsy was attempted on April 19, 
1963. Right renal biopsy was successful on 
April 22, 1963 under television image amplifier 


contro’. Left renal biopsy was done on April 26, 
1963. No complications post biopsy were noted. 

Renal arteriograms on April 30, 1963 demon. 
strated an arteriovenous fistula in the lower 


pole of the left kidney (Fig. 3, Z and B). A re- 
peat arteriogram, 16 months later, outlined the 
persistent arteriovenous fistula (Fig. 3C). This 
appeared smaller than on the initial study and 
presumably represented partial healing. 
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Fic. 1. Case 1. (4) Initial renal arteriogram, 
arterial phase. Pooling of contrast medium 
in left lower pole diagnostic of arteriovenous 
fistula (—). Note enlargement of lower pole 
due to intra- or peri-renal hematoma. (B) 
Late arterial phase. Large venous drainage 
trunk (Z). (C) Renal arteriogram 3 months 
later, arterial phase. No arteriovencus 
fistula present. The lower pole configuration 
appears normal. 


Case 4. H.J., a 39 year old male with known 
hvpertension for several years, was admitted 
for hypertensive study in 1963. He had a blood 
pressure range of 116/78 to 220/130. Right 
renal biopsy was done on March 16, 1963 and 
left renal biopsy on March 22, 1963. No compli- 
cations followed either biopsy other than the 
transient presence of a few red blood cells in the 
urine following left renal biopsy. 


VoL. 95, No. 2 Intrarenal Arteriovenous Fistula and Aneurysm 375 


The renal arteriogram of March 25, 1963 
showed an arteriovenous fistula involving the 
mid-portion of the left kidney (Fig. 4.7) with 
typical abnormal pooling and with demonstra- 
tion of the venous drainage (Fig. 2B). 

The patient was re-admitted in 1964 for re- 





evaluation of his hypertensive status. A second 
renal arteriogram on February 5, 1964 showed 
persistence of the arteriovenous fistula (Fig. 
4C). The degree of opacification at the fistulous 
site was not as good as that noted 11 months 
previously, 





Fic. 2. Case 2. (4) Initial renal arteriogram, 
arterial phase. Arteriovenous fistula with 
abnormal collection of contrast material (—) 
and early venous return ( f). (B) Nephro- 
graphic phase. Persistence of contrast at 
site of fistula (—) and draining vein ( f). 
(C) Repeat arteriogram, 20 months later, 
demonstrating a normal arterial pattern. 


Case 5. B.B., a 57 year old female, was ad- 
mitzed for hypertensive evaluation. Her blood 
pressure ranged from 110/78 to 208/120. Renal 
arteriograms made on June 14, 1963 showed no 


abnormality of the renal arteries (Fig. 5.7). 
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Fic. 3. Case 3. (4) Initial renal arteriogram, 
arterial phase. Opacification or the arterio- 
venous fistula (—) and venous drainage (e). 
Note the arteriosclerotic change in the 
proximal left renal artery. (B) Nephro- 
graphic phase. Persistent visualization of the 
arteriovenous fistula and opacification of the 
left renal vein (t). No venous drainage 
pattern noted on the right side. (C) Follow- 
up renal arteriogram 16 months later. Fis- 
tula present (—) but smaller. Draining vein 
(X ) again noted. 


'The patient was re-admitted in 1964 for re- 
evaluation and further studies. On March 2, 
1964, a right renal biopsy was done and on 
March 9, 1964 a left renal biopsy was per- 
formed, both without complication. À repeat 
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renal arteriogram on March 4, 1964 showed an with rapid opacification of the draining vein 
arteriovenous fistula in the mid-portion of the (Fig. 5B). 

right kidney with typical irregular pooling of Persistence of the arteriovenous communica- 
contrast material during the arterial phase and tion was again demonstrated on a repeat 





hic, 4. Case 4. (4) Initial renal arteriogram, 
arterial phase. Arteriovenous fistula in mid- 
portion of left kidney (—). (B) Nephro- 
graphic phase. Persistence of contrast 
medium at fistulous site with draining vein 
(7). (C) Repeat arteriogram 11 months 
later, arterial phase. Persistence of the 
arteriovenous fistula (—) and venous drain- 
age trunk (~). Opacification not as good as 


in £ or B. 
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Fic. 5. Case 5. (4) Prebiopsy arteriogram 
showing no arteriovenous fistula. There is 
contrast material in the pelvocalyceal sys- 
tem from a prior injection (—). (B) Arterio- 
gram post right renal biopsy, arterial phase. 
Arteriovenous fistula demonstrated (—) 
with a broad venous draining trunk (x). 
(C) Follow-up arteriogram 16 months later. 
Persistence of the arteriovenous fistula (—) 
and the draining vein ( x7). 


Vor. 95, No. 2 
arteriogram on July 24, 1964, 16 months after 
the initial study (Fig. $C). No significant 
difference was demonstrated in the appearance 
of the fistula. 


Case 6. J.C., a 36 year old female with known 
hypertension since the age of 14 years, was ad- 
mitted in March, 1964 for hypertensive study. 
Her blood pressure ranged from 170/110 to 
200/130. An intravenous pyelogram on March 
12, 1964 showed no abnormality of the pelvo- 
calyceal systems (Fig. 6/7). À renal arteriogram 
on March 13, 1964 showed no abnormality of 
the renal arteries or their intrarenal branches 
(Fig. 65). Right renal biopsy was performed on 
March 17, 1964 without apparent complication. 

The patient was re-admitted in May, 1964 
for left renal biopsy and re.study. A repeat 
intravenous. pyelogram on May 29, 1964 
showed a pressure defect on the right renal pel- 
vis and middle calyceal group (Fig. 6C). Selec- 
tive right renal arteriograms on May 29, 1964, 
revealed a rounded collection of contrast ma- 
terial pooled at the site of the abnormality seen 
on the intravenous pyelogram (Fig. 6, D and 
E). The pooling persisted on the sequential 
roentgenograms, lasting for 35 seconds. No 
venous drainage was visualized. The findings 
were considered diagnostic of an aneurysm. 


ROENTGENOGRAPHIC FINDINGS 


The salient points in the roentgeno- 
graphic diagnosis of arteriovenous fistula 
and aneurysm are: 


1. Arteriovenous fistula: 

a. Irregular pooling of contrast ma- 
terial in the course of an intrarenal 
branch artery. 

b. Early segmental venous opacifica- 
tion during the arterial or early 
nephrographic phase communicat- 
ing with the localized collection. 

Aneurysm: 

a. Early fill of a localized, smooth 
pocket of contrast material during 
the arterial phase. 

b. Persistent contrast visualization 
into late phases of the serialo- 
graphic run, up to 10 to 30 seconds. 

c. Absence of venous drainage. 


to 
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DISCUSSION 


The common denominator to all arterio- 
venous fistulae and false aneurysms ap- 
pears to be destruction of the arterial wall. 
Damage to an arterial wall may result from 
percutaneous renal biopsy. If there is simul- 
taneous venous damage, or if the hema- 
toma that results eventually communicates 
with a renal vein, fistula formation ensues. 

It is probable that arteriovenous fistulae 
are more common than their reported inci- 
dence. Twigg et a/.” were able to locate 26 
previous cases. Trauma,?®!91418 feo- 
plasm,"!5 renal surgery,!?!9!? and con- 
genital malformations*!'!? constitute the 
majority of previously reported cases. 
Percutaneous renal biopsy has been impli- 
cated in only a few case reports.^^? Fern- 
strom and Lindblom? described 1 case that 
they attributed to closed renal biopsy. 
Following discovery of this case, they made 
arteriograms on 20 additional patients 
post biopsy, but failed to uncover further 
cases. Blake e/ a/? described the angio- 
graphic and clinical features of 2 addi- 
tional cases. These had detectable bruit. 
Sixtv other cases in their series were con- 
sidered free from fistula formation because 
no murmurs were heard. They concluded 
that the failure of detectable bruit could 
"probably be accepted as good evidence of 
the absence of arteriovenous fistula of the 
kidney." 

Kark e£ a/.? report the total incidence of 
complications in percutaneous renal biopsy 
as 9.8 per cent. Other workers have approx- 
imated this complication rate. Most of 
these complications were minor and did not 
require specific therapy. Neither Kark 
et al. nor Brun and Raaschou? make men- 
tion of arteriovenous fistula as a complica- 
tion. Slotkin and Madsen? evaluated by 
questionnaire the complication rate of 5,000 
renal biopsies. One case of arteriovenous 
fistula between the intercostal vessels is 
reported, but none involved the kidnev. 
Apparently, none of these series had routine 
or selected post-biopsy arteriograms. 
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Fic. 6. Case 6. (4) Prebiopsy intravencus 
pyelogram. Normal pelvocalyceal appear- 
ance. (B) Normal renal arteriogram made 
prior to biopsy. (C) Intravenous pyelogram 
made 2 months after right renal biopsy 
showing arcuate displacement of right renal 
pelvis and middle calyceal group. 





“Tk 


I'ic. 6. (D and E) Selective right renal arteriograms made the same day as C. Aneurysm corresponding to 
abnormality demonstrated by urogram. No venous drainage seen. (D) Arterial phase; (E) nephrographic 


phase. 


In this series, the 11 vascular abnormali- 
ties were found only in the group having 
biopsy prior to arteriography. No similar 
alteration was encountered in the group 
having arteriography prior to biopsy. This 
incidence is higher than has been recog- 
nized previously. However, other than the 
series described by Fernstrom and Lind- 
blom,” no comparable post-biopsy arterio- 
graphic study has been made. 

There has been no apparent significant 
alteration in the clinical course and evolu- 
tion of the hypertensive process in these 11 
patients to date. As demonstrated by the 
follow-up studies (Table 11), 3 arterio- 
venous fistulae have healed, 1 arteriovenous 
fistula has shown partial healing, and 2 
have persisted. One aneurysm has become 
smaller. No case yet encountered has shown 
an increase in the size of the abnormality 
within the follow-up period. 

Judging from the size and peripheral 
location of these lesions and by the case 
histories of the involved patients, an arteri- 
ovenous fistula or aneurysm may be present 


without symptomatology. Any patient who 
develops renal symptomatology and/or 
urographic changes following renal biopsy 
should be suspected of harboring an arterio- 
venous fistula or aneurysm. Arteriography 
can be performed to prove the diagnosis. 


SUMMARY AND CONCLUSIONS 


In a group of 58 hypertensive patients 
undergoing renal arteriography following 
percutaneous renal biopsy, 11 cases of 
intrarenal arteriovenous fistulae and aneu- 
rysms were encountered. This would indi- 
cate a higher incidence of this complication 
than has been recognized previously. Heal- 
ing, complete or partial, was demonstrated 
In 5 out of the 7 patients available for 
follow-up examination. — Arteriographic 
studies would appear to be necessary for 
proper recognition. 

Albert R. Bennett, M. D. 
Department of Radiology 
Mt. Sinai Hospital 


University Circle 
Cleveland 6, Ohio 
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RENAL AORTOGRAPHY* 
ADVANTAGES AND TECHNIQUE USING THE VALSALVA MANEUVER 


By ARCH W. TEMPLETON, M.D. 
COLUMBIA, MISSOURI 


ENAL aortography has become ac- 
cepted as the procedure of choice for 
evaluating the patient with possible reno- 
vascular hypertension.*!° Up to 38 per cent 
of hypertensive patients, of whom 43 per 
cent were under 40 years of age, have been 
shown to have surgically remediable occlu- 
sive renal artery disease.* Other renovascu- 
lar causes of hypertension, frequently 
curable by surgical intervention, include 
thrombotic and embolic phenomena, aneu- 
rysms and arteriovenous malformations. 
In addition to the surgically correctable 
renovascular lesions, aortography will dem- 
onstrate renal parenchymal diseases which 
may result in hypertension. These include 
arteriolar nephrosclerosis and  pyelo- 
nephritis. If the extent of the disease pro- 
cess can be shown to be limited mainly to 
one kidney, nephrectomy usually results in 
a complete remission of the hypertensive 
condition. 

The other major indication for renal 
aortography 1s in differentiating benign 
from malignant kidney masses and in 
Identifying those masses which are actu- 
ally extrarenal, such as adrenal tumors. 
Spurious kidney masses resulting from 
malrotation and fetal lobulation are best 
substantiated by renal aortography. 

The value of renal vascular contrast 
studies for planning a surgical procedure or 
long term medical management is inesti- 
mable. In this paper a technique of renal 
aortography utilizing the Valsalva ma- 
neuver, which results in maximal flooding 
of the aorta with contrast material and 
produces superior definition of all the renal 
vasculature, is described. An intense early 
and late nephrogram effect is obtained. 
The effect of the Valsalva maneuver on 
systemic pressure and cardiac output has 


been determined in 17 patients. This 
method of renal aortography has been 
performed in 583 patients. In no instance 
has selective renal arteriography been re- 
quired. Some of the advantages of renal 
aortography are roentgenographically doc- 
umented. 


TECHNIQUE 


Of the 583 patients undergoing renal 
aortography, the percutaneous retrograde 
transfemoral technique described by 
Seldinger! was successfully used in 572 
cases (98.1 per cent). The remaining 11 
patients were subsequently examined using 
translumbar aortography. However, the 
Valsalva maneuver was used for all ex- 
aminations and 40 to 45 cc. of contrast ma- 
terial* was mechanically injected in all 
instances. Eight kg./cm.? of pressure was 
used for the percutaneous retrograde injec- 
tions and 5 kg./cm.? for the translumbar 
injections. 

A 65 cm. straight gray Odman catheter, 
tapered for the small 160 guide and con- 
taining 4 to 6 large side-holes, was passed to 
the level of Li—L2. Occasionally (4 per cent 
of patients), a red Odman catheter was 
used to negotiate very tortuous iliac 
arteries. The left common femoral and 
iliac arteries have proved to be easier to 
catheterize in patients with advanced 
arteriosclerosis since they are a more direct 
continuation of the aorta. Except for dif- 
ficult cases, the catheter was advanced to 
the proper position without fluoroscopy. A 
test roentgenogram was made to check 
catheter position and to determine roent- 
genographic technique. If patient size per- 
mitted, the lateral edges of the Schónander 


* Renografin 60%, E. R. Squibb & Sons, New York. 
Hypaque 50%, Winthrop Laboratories, New York. 


* From the Department of Radiology, University of Missouri Medical Center, Columbia, Missouri. 
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camera were covered with lead rubber 
strips to help eliminate scatter. 

The patient is carefully instructed on 
how to perform a Valsalva maneuver. After 
the importance of the Valsalva maneuver 
to a successful examination is explained to 
the patient, full cooperation is almost al- 
ways obtained. Before the actual examina- 
tion is made, the patient practices the 
described sequence of events two or three 
times. 

The patient takes in a deep breath and 
strains as hard as possible against the 
closed glottis. After the Valsalva maneuver 
has been maintained for 8 to Io seconds, 
the filming sequence of 3 films per second 
for 3 seconds and 1 film per second for 6 
seconds is started. Since there is approxi- 
mately a 1 second delay for the Schónander 
camera to expose the first film, there is a 1 
second pause before the contrast material 
is injected. After the first 9 films have been 
exposed, the patient is told to “exhale.” 
Breathing is not permitted until the last 6 
films have been exposed. The films are 
processed and checked immediately to see 
if oblique views are needed to further 
delineate a questionable finding. Upon 
termination of the study, the catheter is 
removed and manual pressure is applied 
over the arterial puncture site (not over 
the small skin incision) for at least Io 
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minutes or until bleeding is completely 
controlled. 


DISCUSSION OF TECHNIQUE 


The systemic pressure changes produced 
by the Valsalva maneuver were measured 
in 17 patients using a pressure transducer 
connected to the catheter positioned at the 
Li-L2 level. Pressures were continuously 
recorded before, during and after the Val- 
salva maneuver. Each patient also had a 
right heart catheterization and the cardiac 
output before the Valsalva maneuver and 
after 9 to 10 seconds of sustained straining 
was determined using the Fick principle.’ 

Figure I is a representative aortic pres- 
sure tracing. Upon initiation of the Val- 
salva maneuver, there is a transient rise in 
systemic pressure due to blood being forced 
out of the lungs and left heart, secondary 
to increased intrathoracic and intra-ab- 
dominal pressure. However, within 1 or 2 
seconds, the systemic pressure starts to fall 
and reaches a plateau in 7 or 8 seconds. 
This fall in pressure results from decreased 
venous return to the heart. In the 17 
patients, the average decrease produced in 
systolic pressure by the Valsalva maneuver 
was 52 per cent of the resting pressure. The 
average diastolic pressure was reduced by 
30 per cent over the resting value. The 
increased pressure applied to all the intra- 
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Fic. 1. The systemic pressure changes produced by the Valsalva maneuver are recorded through a catheter at 
the level of the renal arteries. The technique of renal aortography as related to these physiologic changes 
is indicated on the graph. This patient's cardiac output was reduced by 46 per cent after 9 seconds of 


straining. 
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thoracic cardiovascular structures and the 
impeded venous return to the heart result 
in a diminished cardiac output.’ The reduc- 
tion in cardiac output averaged 48 per cent 
of the resting output in the 17 patients. 
Contrast material is injected after 8 to 
10 seconds of sustained straining when the 
systematic pressure and cardiac output 
have been maximally decreased. This re- 
sults in flooding the aorta with relatively 
undiluted contrast material. In the supine 
position, the renal arteries are dependent 
as compared to the other major arteries 
arising from the abdominal aorta. The 
slow flow of contrast medium produced by 
the Valsalva maneuver enhances the filling 
of the renal arteries as does the layering 
effect of the heavy contrast material. For 
these reasons, the renal arteries are best 
demonstrated on the initial 3 or 4 films 
(Fig. 2), and thus the film sequence should 
be started slightly ahead of the injection of 
contrast material so that the verv early 
filling of the renal arteries is not missed. 
After the initial 9 films have been ex- 
posed, the patient exhales. This is associ- 
ated with a transient drop in systemic 
pressure due to blood rushing into the 
empty pulmonary bed. Two or three sec- 
onds later, there is an “‘over-shoot”’ of both 
systemic pressure and cardiac output fol- 
lowed by a return to normal pressure. The 
"over-shoot" phenomenon helps to main- 
tain the peripheral flow of the bolus of con- 
trast material into the renal arterioles, 
producing an intense nephrogram. 


ADVANTAGES 


Renal aortography utilizing the Valsalva 
maneuver produces superior demonstration 
of the kidney vasculature because the de- 
creased systemic pressure and cardiac out- 
put allow a greater bolus of undiluted 
contrast material to be delivered to the 
renal arteries. The straightening of the 
renal arteries, which occurs with the caudad 
shift of the kidneys during the Valsalva 
maneuver, is important for differentiating 
fibromuscular hvperplasia? from arterio- 
sclerotic plaques and tortuosity. Upon ex- 


Renal Aortographv 





lic. 2. Roentgenogram exposed 1 second after start 
of injection with very good unobstructed demon- 
stration of § renal arteries. The interlobular renal 
arteries are starting to fill. 


halation, the kidneys should 
cephalad to their normal position. 

The described technique of renal aortog- 
raphy is the procedure of choice in 
evaluating renal masses. Figure 3, Z and 
B shows a normotensive 36 year old white 
female in whom a mass in the left kidney 
was demonstrated on intravenous uro- 
grams. The renal aortogram demonstrated 
the mass to be a very large cvst. In addi- 
tion, there was fibromuscular hyperplasia 
of the right renal arterv. The presence of 
the potential hypertensive lesion involving 
the right renal artery caused the surgeons 
to be doubly careful in marsupializing the 
cyst of the left kidney. Figure 4, Z and B 
shows a 41 year old female whose intra- 
venous pyelogram demonstrated a mass in 
the right kidney, probably à cyst. The 
renal aortogram confirmed the presence of 
the cyst of the right kidnev and demon- 
strated an unsuspected cyst of the left 
kidney. The surgeons altered their ap- 
proach when the additional lesion in the 
opposite kidney was found. The identifica- 
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Fic. 3. Normotensive patient whose intravenous pyelogram showed a mass in the left kidney. (4) Complete 
flooding of the aorta is present on the aortographic film exposed at 1 second. There is unsuspected typical 
fibromuscular hyperplasia involving the renal artery to a ptotic right kidney. The inferior branches of the 
left renal artery are stretched around an avascular mass. (B) Late nephrogram showing displacement and 
distortion of the left renal tissue. Splenic and portal veins are opacified as is the right renal vein. 





lic. 4. The intravenous pyelogram demonstrated a mass in the right kidney. (/7) Early roentgenogram (3 
second arter injection) demonstrates excellent renal artery anatomy. There is stretching and displacement 
of the right renal artery branches. There is localized distortion of the renal arteries in the mid-peripheral 
portion of the left kidney. (B) Nephrogram exposed at 7 seconds shows a huge cyst of the right kidney and 
an unsuspected § cm. cyst of the left kidney. 
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Fic. §. Intravenous pyelogram showed a probably malignant tumor of the right kidney. (4) There is excel- 
lent opacification of the renal arteries on a film exposed $ second after injection of contrast medium. Tumor 
vessels are identified in the lower pole of the right kidney. In addition, unsuspected metastases are identi- 
fied by tumor vessels in both adrenals and the third lumbar vertebral body. (B) Roentgenogram obtained 
3 seconds after injection gives very good definition of the large right renal cancer and the metastases. 


tion of previously undetected cysts in the 
opposite kidney by renal aortography has 
occurred in 9 cases 1n the series. 

Malignant renal lesions should alwavs be 
examined by renal aortography. Figure 5, 
A and B is that of a 67 year old male. Intra- 
venous pyelograms showed a tumor, prob- 
ably malignant, involving the right kidney. 
Renal aortography using the Valsalva 
maneuver provided excellent detail of a 
large necrotic tumor. Of greater signifi- 
cance was the demonstration of unsuspected 
metastases to both adrenals and the third 
lumbar vertebral body. In 5 cases of kid- 
ney carcinoma in this series, previously 
unidentified metastases have been depicted 
by renal aortography. The patients were 
thereby saved needless surgery. 

Renal aortography, utilizing the Val- 
salva maneuver, produces excellent filling 
of the main renal arteries on the early 
roentgenograms followed by demonstration 
of the parenchymal interlobular and corti- 
cal arteries and the nephrogram on later 
films. The use of selective renal arteriog- 
raphy with its inherent hazards?? is un- 
necessary. Unsuspected metastatic disease, 


vascular pathology, and lesions involving 
the other kidney will not be detected if 
only selective renal arteriography is used. 
Renal aortography is indicated prior to 
any renal surgery to demonstrate possible 
supernumerary arteries and other kidney 
anomalies (Fig. 2).^? 

In this series the only significant com- 
plication occurred during one of the trans- 
lumbar examinations. About Io to t4 cc. 
of contrast material was injected intra- 
murally. The patient experienced severe 
pain for about 15 minutes but the pain had 
completely subsided within 1 hour. There 
were no sequelae. 

The enhanced delivery and flow of con- 
trast material produced by the Valsalva 
maneuver are used by the author in the 
examination of many other vascular re- 
gions. These include the distal aorta and 
both the iliofemoral arterial gystems® and 
the thoracic aorta, particularly the brach- 
iocephalic arteries. 


CONCLUSION 


A technique for renal aortography 
utilizing the Valsalva maneuver is de- 
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scribed. The decrease in systemic pressure 
and cardiac output produced by the Val- 
salva maneuver has been determined in 17 
patients. The injection of contrast mate- 
rial at the peak of these alterations in 
cardiovascular physiology results in excel- 
lent filling and detail of the renal arteries 
and an intense nephrogram. Selective renal 
arteriography has not been required in the 
583 patients examined. 

Renal aortography using the Valsalva 
maneuver is the examination of choice for 
all patients with possible renovascular hy- 
pertension, for those patients undergoing 
renal surgery and for patients with a mass 
in or around the kidneys. Not infrequently, 
unsuspected mass lesions are identified in 
the other kidney or metastases are demon- 
strated which significantly alter the man- 
agement of the patient. 


Department of Radiology 
University of Missouri Medical Center 
Columbia, Missouri 
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"pes publication in 1934 of Goldblatt 
and co-workers’! classic experiments 
dealing with the production of hyperten- 
sion in dogs by bilateral constriction of the 
renal arteries focused attention on the role 
of renal ischemia in this disease. Before 
long, experimental hypertension was de- 
scribed in other species by numerous inves- 
tigators using a variety of techniques which 
decreased arterial flow to one kidney. 

Enthusiasm for the surgical cure of 
hypertension due to unilateral renal disease 
in man was stimulated by Butler's? report 
in 1937 of a successful outcome following 
nephrectomy in 2 patients with pyelone- 
phritis. Unfortunately, the early optimism 
engendered by this report has not been 
universally substantiated in the ensuing 
years. In 1948, Smith* highlighted the 
over-all disappointment in a review of the 
results of unilateral nephrectomy. for hyper- 
tension in various centers throughout the 
United States. It is evident from these data 
that only about 19 per cent of patients 
subjected to nephrectomy had significant 
lasting relief of their hypertension. 

More recently, necropsy and in vivo 
arteriographic studies have shown that 
renal arterial stenosis is relatively common 
in normotensive as well as in hypertensive 
patients above the age of £o years. 122.28 
Thus, Holley and his associates at the 
Mayo Clinic, in a review of 294 unselected 
necropsies reported moderate or severe 
renal arterial stenosis in I2 per cent of 
normotensive patients under the age of 5o 
years and 64 per cent of such patients over 
5o years of age. In view of these findings, 
the demonstration of renal arterial stenosis 
does not necessarily mean that the arterial 
lesion is the cause of the patient's hyper- 


tension. Present estimates indicate that 
about § to 15 per cent of hypertensive pa- 
tients have a renal vascular basis for their 
hypertension.**4? In this dilemma, how can 
the radiologist help select the hypertensive 
patient with renal vascular disease who is 
likely to benefit from surgical intervention? 

The answer to this question must be 
sought in an analysis of the currently ac- 
cepted hypothesis of the etiology of renal 
vascular hypertension and of the patho- 
physiologic characteristics of the involved 
kidney. 

I. Renal arterial constriction causes a 
decreased mean perfusion pressure which in 
turn produces a reduction in the volume of 
glomerular filtrate in the involved kid- 
ney.5» However, the tubules go on resorb- 
ing sodium and water as though the volume 
of glomerular filtrate were normal. This 
results in excessive resorption of sodium 
and water, principally in the proximal 
convoluted tubule but also in the distal 
tubule.5.5,7.8,24,37,89,44,47 

2. Although the exact mechanism under- 
lying the production of renal vascular 
hypertension in man has not been thor- 
oughly established as yet, a number of 
investigators have proposed the following 
attractive hypothesis (Fig. 1). A fall in 
renal mean arterial perfusion pressure 
decreases the stretch of the afferent arteri- 
ole.*5^ This, in turn, stimulates hyperplasia 
of the juxta-glomerular cells interposed 
between the macula densa of the distal 
tubules and the lumen of the afferent arte- 
riole, with a concomitant increase in renin 
activity. The proteolytic enzyme renin acts 
on renin precursor, an alpha-2-globulin 
elaborated in the liver, to split off a physio- 
logically inert decapeptide (angiotensin 1). 


* From the Departments of Radiology of the Hospital of Saint Raphaelf and the Yale University School of Medicine.t 
Supported in part by a grant from the New Haven Heart Association. 
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Fic. 1. Hypothetical model of normal negative 
feedback control mechanism. 


A second specific plasma enzyme acting on 
angiotensin I splits off two amino acid 
groups to form an octapeptide, angiotensin 
I1, which has marked vasopressor properties. 
Angiotensin I1 stimulates aldosterone secre- 
tion in the zona glomerulosa of the adrenal 
cortex. The aldosterone acts on the renal 
tubular epithelium to promote sodium and 
water resorption, thereby increasing blood 
volume, mean renal arteriolar pressure and, 
in turn, decreasing the juxta-glomerular 
cellular granularity and renin forma- 
tion.1517.1819,59 Tn essence, there is postu- 
lated a delicate feedback control system in 
which the juxta-glomerular cells appear to 
act aS pressure receptors responding to 
changes in renal arteriolar pressure. 

How can the radiologist utilize this infor- 
mation to cooperate in the design of a 
profile of diagnostic procedures which will 
detect (1) reduced renal mean arterial 
pressure and (2) the unique ability of the 
abnormal kidney to resorb excessive 
amounts of sodium and water? 


I. INTRAVENOUS PYELOGRAPHY 


Since the diatrizoate compounds are 
almost entirely excreted by glomerular 
filtration, an intravenous pyelography per- 
formed with these media may be regarded 
as a roentgenographic plasma inulin clear- 
ance test.’ For practical purposes, one 
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may assume that once the diatrizoate com- 
pound filters through the glomeruli into the 
tubules, no significant addition or subtrac- 
tion of this material by tubular resorption 
or secretion occurs. Hence, the plasma 
clearance of the diatrizoate compound may 
be said to represent the glomerular filtra- 
tion rate. The difference between the 
diatrizoate concentration in the plasma 
(and glomerular filtrate) and its final con- 
centration in the urine must be due to 
reabsorption of water in the tubules. 

A fall in mean arterial pressure to one 
kidney, due either to constriction of the 
main renal artery or to more peripheral 
narrowing, results in the delayed arrival of 
a smaller volume of contrast medium and a 
reduction in glomerular filtrate—factors 
which tend to produce decreased renal 
opacification. Conversely, the reduced uri- 
nary flow rate of the abnormal kidney and 
the latter's unique ability to resorb exces- 
sive quantities of sodium and water pro- 
duce a relatively greater concentration of 
contrast medium, 7.e.,, increased renal 
opacification. The balance between these 
opposing forces will determine whether the 
abnormal kidney in a given patient is more, 
less or equally radiopaque compared with 
the normal side. 

The failure to appreciate and exploit 
these pathophysiologic phenomena has led 
to the disrepute of intravenous pyelography 
in the diagnosis of renal vascular hyperten- 
sion. Critics have justly said that classic 
intravenous pyelography is positive in only 
about 50 per cent of patients with this 
disease. Because of this deficiency, we pro- 
ceeded early in 1962 to revise the technique 
of intravenous pyelography for screening 
hypertensive patients. We were then una- 
ware that Liese? and also Rathe* had 
previously suggested nephrotomography 
for this purpose. 


TECHNIQUE OF MODIFIED INTRAVENOUS 
PYELOGRAPHY 
After considerable study and trial, the 
following procedure has been adopted for 
patients being screened for renal vascular 
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hypertension. It is preferable that the 
patient not receive diuretics nor be on a 
salt-restricted diet for a week prior to the 
intravenous pyelography. This precaution 
obviates the possibility of a false negative 
due to sodium restriction. Under the latter 
circumstances, the excessive sodium reab- 
sorption which distinguishes the ischemic 
from the normal kidnev mav not be evident 
since both kidnevs will have an increased 
aviditv for sodium. 

I. A preliminary book of tomograms of 
the kidnevs in the supine position is made 
to select the optimal section for visualiza- 
tion of the kidneys. A rolled-up sheet or 
blanket is placed below the patient's shoul- 
ders in an effort to have the coronal plane of 
the kidneys parallel to the coronal plane 
of the body since the lower pole of the 
kidney frequently lies anterior to the upper 
pole. Although this maneuver helps to 
correct the tilt of the renal axis in many 
patients, it Is by no means alwavs success- 
ful. Not infrequently, it is impossible to see 
both kidneys completely outlined on a 
single section. 

2. No special effort is made to dehydrate 
the patient prior to examination. However, 
1.0 ml. of antidiuretic hormone (ADH) in 
the form of surgical pitressin is given sub- 
cutaneously 15 to 20 minutes before the 
intravenous diatrizoate injection. This 
standard dose of exogenous ADH is used to 
promote maximal reabsorption of water in 
the distal tubules and collecting ducts since 
the endogenous ADH level may not neces- 
sarily be maximal at the time of examina- 
tion. The above dosage has not produced 
any significant untoward side effects to 
date. 

3. Using a short No. 18 gauge needle 
with a wide-bore syringe, 1.0 ml./kg. of 76 
per cent renografin (or an equivalent dose 
of another diatrizoate compound) is in- 
jected as rapidly as possible. The injection 
time for the average patient weighing 70 
kg. does not exceed 15 seconds. Since our 
largest wide-bore syringe has a capacity of 
80 ml., the latter represents the largest 
volume injected. No ureteral compression is 
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employed. Following completion of the 
diatrizoate injection, the hub of the needle 
is connected by a short length of sterile, 
disposable polyethylene tubing to a flask 
containing 500 ml. of § per cent glucose in 
water. The solution is adjusted to drip in as 
slowly as possible, 7.e., 3 to 4 drops per 
minute to keep the needle patent. 

4. Fifteen seconds after completion of 
the diatrizoate injection, a second book of 
tomograms is obtained. 

5. Single pyelographic exposures are 
then made at 1, 2, 3, § and 10 minutes post 
injection.? The first 4 exposures are made 
on IOXI2 inch films and the last on a 
14X17 inch film. 

6. After the 10 minute pyelogram, 4o 
gm. of urea dissolved in 10 per cent invert 
sugar in water (93 ml. total volume) is 
introduced into the polyethylene tubing bv 
a needle. The urea and glucose solutions are 
permitted to run in rapidly so that the 
entire volume is delivered within 15 min- 
utes,^?7 This part of the procedure is 
omitted in patients with evidence of cardiac 
failure. The rapid infusion of urea not infre- 
quently produces severe transient headache 
and local vein pain. An isolated case of 
subdural hematoma following similar urea 
diuresis has been reported in the litera- 
ture,** 

7. Single pyelograms are made 5, 10, 15 
and 30 minutes after starting the urea- 
glucose infusion. Occasionally, a 45 or even 
a 60 minute film is desirable. 

Originally, we thought that the nephro- 
tomographic sections would provide (a) 
information concerning the appearance 
time and density of the contrast medium as 
a measure of renal arterial flow, (b) infor- 
mation concerning the disappearance time 
of the nephrographic phase in both kidneys, 
pointing up differences in urinary flow 
rates, (c) better visualization of the renal 
outlines, permitting more accurate meas- 
urement of renal size and, (d) recognition of 
segmental renal infarction. In practice, 
however, nephrotomography did not live 
up to theoretic expectations. Significant 
differences in appearance time and density 
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Vase I. 


Nephrotomogram showing intra- 
intestinal gas superimposed on the right kidney. 
Although multiple sections at 1 cm. levels were 
cut, the gas could not be satisfactorily eliminated. 


Fic. 2. 


of the nephrogram are not detectable in the 
presence of slight or moderate unilateral 
reduction of renal blood flow. It requires 
severe arterial stenosis ro produce an un- 
equivocal decrease in density on the neph- 
rogram that the eve can detect. In addition, 
at times, insurmountable technical prob- 
lems make it difficult to compare renal 
densities accurately, 7.e., high position of 
the right kidney producing a summation 
density of liver plus kidney, failure of mul- 
tiple sections to eliminate overlying intesti- 
nal gas completely (Fig. 2). Nephrotomog- 
raphy does, however, provide better 
delineation of the renal outlines and the 
possibility of recognizing segmental renal 
infarction. In our experience, the significant 
findings associated with moderate reduc- 
tion of renal blood flow to one kidney occur 
on the early pvelograms, 7.e., 1, 2 and 3 
minute studies (Fig. 3; 4, 7 and 5; and 5, 
44 and B). These are (1) delaved appearance 





Fic. 3. Case rr. Aortogram demonstrating ste- 
nosis of the right renal artery. 
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Fic. 4. Case 11. (4 and B) Thirty second nephroto- 
mograms showing equal opacification of both kid- 
neys. The contrast medium in the left kidney 
pelvis is obscured by overlying gas in the bowel. 


of the contrast medium in the pelvis and 
calvces of the abnormal kidney, reflecting 
the decreased glomerular filtration. This 
finding becomes more pronounced with 
increasing degrees of renal arterial constric- 
tion; (2) increased radiopacity of the 
contrast medium in the pelvis and calyces 
due to excessive resorption of water and 
reduced urinary volume.” This abnormality 
may not be detected by the conventional 
dehydration technique of intravenous pye- 
lography because both kidneys are then 
excreting a small volume of urine with high 
osmolalitv; and (3) in addition, the abnor- 
mal kidnev, because of its propensity for 





Fic. 5. Case 11. (4 and B) Three minute intravenous 
pyelogram demonstrating increased density of 
the contrast medium in the collecting system of 
the abnormal right kidney. 


Fic. 6. Case ut. Intravenous pyelogram of a pa- 
tient with mild hypertension and a normal 
aortogram prior to the administration of an 
osmotic diuretic. 


excessive water resorption, 1s unable to 
wash out the contrast medium as efficiently 
as the normal side when subjected to forced 
osmotic diuresis. Hence, the pelvis and 
calyces of the abnormal kidney are more 
radiopaque than the normal side after a 
urea “wash-out.” 124247 This difference may 
not be apparent in the kidney with such 
marked arterial constriction that insufh- 
cient diatrizoate filters through the glomer- 
uli to permit recognition of the excessive 
tubular water resorption. However, the 
latter type of kidney can readily be recog- 
nized by its considerably reduced size and 
the markedly delayed appearance time of 
the contrast medium in its pelvis-calyceal 
system. The authors have seen 2 false posi- 
tive urea "wash-outs" which are not readily 
explainable (Fig. 6 and 7). In this connec- 
tion, Amplatz? has also reported a few false 
positives due to a number of factors, i.e., 
unilateral dilated renal pelvis, renal rota- 
tion, superimposed gas shadows, and uni- 


Hi 





Fıs. 7. Case ur. Intravenous pyelogram after forced 
osmotic diuresis showing a false positive urea 
€ »)» ? mi 
wash out” on the right side. 





l'16. 8. Case 1v. Late nephrotomographic phase of 
intravenous pyelogram with a normal appearance 
time of the contrast medium in both collecting 
systems. The right kidnev is 2 cm. shorter than 
the left. 


lateral transient contraction of the renal 
pelvis. Similarly, Schreiber e al. recently 
noted an instance of false positive urea 
"wash out" and simultaneously corrobo- 
rated the reliability of the negative reac- 
tion. 

Any of these 3 findings, alone or in con- 
cert, is considered abnormal. 

A significant disparity in renal length 
greater than 1 cm. is repeatedly stressed in 
the literature as a reliable index of unilat- 
eral renal artery stenosis. In our experience, 
this criterion per se has not proved to be as 
reliable as the modified intravenous pvelo- 
gram and isotopic renogram (Fig. 8 and 9). 





Fic. 9. Case 1v. Normal right selective 
arteriogram. 
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IIl. ISOTOPIC RENOGRAPHY 


The radioactive isotopic renogram simul- 
taneously records the radioactivity over 
each kidney as I?! labeled orthoiodohip- 
puric acid (hippuran) is cleared from the 
plasma and excreted into the urine. The 
normal curve consists of (1) an initial steep 
ascending limb as the hippuran bolus per- 
fuses the renal vasculature, (2) a more 
gradual, progressive rise marking tubular 
accumulation and (3) a prolonged decline 
or excretion phase. Analysis of the indi- 
vidual components of the curve by a 
number of investigators indicates that this 
separation into 3 well-defined functional 
segments represents a spurious oversimpli- 
fication.^4?44 [n addition, various extra- 
renal factors (accurate probe placement, 
immobilization of the patient, the state of 
hydration, salt depletion) as well as renal 
morphologic factors (shape and size of 
renal pelvis) influence the configuration of 
the curve. 

A variety of comparative measurements 
has been proposed for the detection of 
unilateral abnormalities in renal function, 
i.e., the steepness of the ascending limb of 
the curve, the relative height of the peaks, 
the interval from the time of injection to 
the peak count rate (T max.), the time from 
the point of the maximal count rate to the 
point of half of the latter value (T3) and a 
value based upon calculation of the per- 
centage difference of retention of the 1so- 
tope by each kidney.!*4955 The latter two 
determinations, which reflect the reduced 
urinary flow rate in the abnormal kidney, 
have proven to be the most reliable indica- 
tors of unilateral renal hypertension. 

Although some clinics successfully per- 
form isotopic renography in the sitting 
position, our results were not consistently 
reproducible. this way, probably due to 
inaccurate probe localization and difficulty 
in completely immobilizing the patient. 
Consequently, we constructed a simple 
plywood table with a lucite insert in the 
table top which facilitates roentgenographic 
localization of the kidneys and accurate 
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placement of the probes under the table 
with the patient supine. The lucite window 
has a series of metallic shot 2.5 cm. apart 
embedded in the form of a cross in its cen- 
ter. With the patient lying supine on the 
table, a non-Bucky roentgenogram of the 
renal area is made, using a portable roent- 
genographic unit, and a cassette held in 
place in a tray beneath the lucite insert. 
The center of each kidney is marked on the 
developed film and the collimated scintilla- 
tion detectors are correspondingly placed 
under the lucite window perpendicular to 
the patient's back, accurately centered on 
each kidney. After the examination, the 
cross on the roentgenogram is superimposed 
on the cross in the lucite window and the 
actual position of each detector is marked 
on the film as a permanent record. Hip- 
puran (1.0 uc/kg.) 1s injected rapidly intra- 
venously and the tracing continued for 30 
minutes or until a baseline 1s reached. The 
percentage retention for each kidney at 10 
and 20 minutes after the maximal count 
rate is calculated, using the peak value of 
each kidney as 100 per cent (Fig. 10, // and 
B). If both kidneys do not peak simultane- 
ously, the earliest maximum count rate is 
used for calculating 10 and 20 minute reten- 
tions. A difference of more than 20 per cent 
retention between the two sides at any one 
time interval is indicative of vascular 
disease on the side with the slower fall-off, 
in the absence of urinary tract obstruction. 
Calculation of the fall-off rate of each kid- 
ney in terms of its own maximal count rate 
minimizes differences in peaks of the curves 
due to poor probe placement. 

The demonstration either of an abnormal 
modified intravenous pyelogram or isotopic 
renogram suggesting renal vascular disease 
merits further study by aortography. In the 
authors' opinion, probably go per cent of 
patients with renal vascular hypertension 
can be detected by this screening proce- 
dure. Aortography is also offered to young 
patients with severe hypertension without 
an obvious cause even though the intra- 
venous pyelogram and renogram are nor- 


mal. This is done because of the dismal 
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Fic. 10. (4 and B) Isotopic hippuran renograms with a normal curve on the right side. The abnormal left 
kidney exhibits a lower initial peak and increased retention (right — 41 per cent and left 69 per cent at 20 


min.). 


prognosis facing such patients unless an 
operable lesion is found. 


III. AORTOGRAPHY 


Some form of aortography is ultimately 
necessary to demonstrate the presence, site 
and character of the stenosis. We believe 
that the percutaneous femoral catheter 
technique is superior to translumbar aor- 
tography because it produces better renal 
arterial detail due to pump injection of the 
contrast medium, elimination of streaming 


resulting from poor placement of the needle 
and an opportunity for oblique views.!*?? 

We begin with an intra-aortic injection of 
35 ml. of contrast medium through a teflon 
or polyethylene (PE 205) catheter contain- 
ing several side holes and a suitablv curved 
tip (for later use in selective renal arteriog- 
raphy). The injection is made at the end of 
deep inspiration using a Gidlund pump (or 
its equivalent) at a pressure of 6 kg./cm.? 
with the tip of the catheter at the level of 
L2. The end hole of the catheter is occluded 
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by a small round silver bead attached to a 
long stainless steel wire which is passed 
through the sidearm of a special stop cock.** 
Serial roentgenograms in the anteroposte- 
rior projection are made with a Schónander 
or similar apparatus and processed. The 
intra-aortic injection not only demonstrates 
the multiple renal arteries which are found 
in 20 to 30 per cent of patients but also 
provides an undistorted baseline study of 
the renal arteries (vzde infra). 

While these films are being processed, the 
tip-occluding wire is removed and the 
catheter 1s advanced under fluoroscopic 
guidance into one renal artery. A test injec- 
tion of 2 ml. of contrast medium is made 
with a hand syringe under fluoroscopic 
control. If satisfactory, the catheter is 
pullea back slightly to avoid wedging and 
to decrease the possibility of spasm. Ten 
milliliters of contrast medium are injected 
by pump at a pressure of 3 kg./cm.? and 
serial exposures are made in a slightly 
oblique projection with the kidney under 
studv elevated 15 degrees, using a small 
focal spot (1.0 mm.) and careful coning. 
While the selective renal arteriographic 
films are being processed, the aortographic 
films are inspected. The selective renal 
arteriographic and aortographic films are 
then reviewed together. If there is a dis- 
crepancy in the appearance of the renal 
artery on the two stud:es or a more oblique 
proJection seems advisable, a second selec- 
tive injection and appropriate exposures 
are made. If the selective study is satis- 
factorv, the catheter is withdrawn from the 
renal artery into the aorta, rotated and 
inserted into the contralateral renal artery 
under fluoroscopic control. After a test 
injection. to confirm the position of the 
catheter, selective arteriography 1s carried 
out as it was on the first side. 

This order is followed because we have 
encountered artifactual narrowing of the 
renal artery at or near the tip of the 
catheter during selective renal arteriog- 
raphv. We believe that the narrowing 
was due to spasm produced by the tip of 
the catheter or the jet since it was not 
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present on the films exposed with the 
catheter in the aorta (Fig. DESI and [3). 
Markland’! has recently demonstrated the 
efficacy of papaverine in relieving renal 
artery spasm and we plan to use this drug 
in the future in problem cases. The selec- 
tive arteriogram is important because it 
provides more detailed visualization of the 
segmental and intrarenal arterial branches 
than is possible with any intra-aortic in- 
jection, thus enhancing the possibility of 
detecting lesions 1n these vessels (Fig. 14 
and 15). Therefore, we consider the intra- 
aortic and the selective studies to be com- 
plementary rather than exclusive. 
Originally, during the course of selective 
renal arteriography, we attempted to 
measure the pressure gradient across the 
area of narrowing when a stenotic lesion 
was demonstrated in a main renal artery.’ 
This was done because of the clinical 
experience of many investigators indi- 


Fic. 11. Case v. Selective left renal arteriogram 
after the injection of 8 cc. of 76 per cent renografin 
into the superior of two renal arteries. Note the 
narrowing at the catheter tip. 





Repeat selective left renal arterio- 
gram Io minutes after Fi igure II show: ng a decrease 
in the narrowing. 


Case v. 


FIG, 12. 


cating that patients with small gradients 
had little improvement of their hyper- 
tension following surgery. In this con- 
nection, Stewart e£ a/.48 reported that 89 
per cent of a group of 17 hypertensive 
patients with a mean pressure gradient in 


excess of 40 mm. Hg had satisfactory 





FIG. 13. Case v. 
made 
two normal renal arteries on the left side. 


Retrograde femoral 
30 minutes after Figure 1 


aort« gram 
t demonstrating 





Fic. 14. Case v. Retrograde femoral aortogram 
using 40 cc. of 76 per cent renografin at a pressure 
of 6 kg./cm.* (Gidlund pump). 


relief of their hypertension following appro- 
priate treatment. Converselv, 
patients with a mean gradient of ro mm. 
Hg or less were not significantly improved. 

At present, we do not measure pressure 
gradients because experimental evidence 
suggests that abnormalities in renal func- 
tion are a more sensitive index of function- 
allv significant renal arterial stenosis than 


surgical 






Case v. Selective right renal arteriogram 
with 10 cc. of 76 per cent re nografin and a pressure 
of 3 kg./cm.*. Note the superior detail of the 
intrarenal arterial tree. 


HIG. 14. 
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manometric studies. Thus, Maier e al? 
have shown that no functional changes or 
pressure gradient are detectable in dogs in 
whom the stenosis is less than 40 per cent of 
the renal arterial diameter (60 per cent 
cross-section area reduction). Moreover, a 
decrease in renal function, £.e., reduction in 
glomerular filtration rate, renal plasma 
flow, urine flow and urine sodium excretion 
constantly occurs before the critical ste- 
nosing zone for manometric changes is 
reached, 7.e., above 60 per cent of the renal 
arterial diameter (84 per cent cross-section 
area reduction). 


IV. RENAL SPLIT FUNCTION STUDIES 


We believe that patients with renal 
arterial stenosis demonstrated by aortog- 
raphy should receive renal split function 
studies.®!%2 This can be done by evalu- 
ating the concentration of inulin and par- 
aminohippurate (PAH) after infusion, as 
Stamey ef al.“ have recommended or by 
substituting determinations of creatinine 
and urea concentrations. Since the deter- 
mination of inulin and PAH concentration 
is not a routine laboratory procedure in 
most hospitals, the concentration of urea or 
creatinine 1n the urine may provide a more 
universally available method of satisfac- 
tory accuracy. We also believe that pa- 
tients with an abnormal intravenous pyelo- 
gram and isotopic renogram but normal 
aortogram should be examined by this 
technique because of the possibility of 
multiple focal peripheral arterial lesions. 

In Howard and Connor's? experience, 
patients with stenosis of one main renal 
artery whose hypertension had been cured 
by surgery consistently exhibited the 
following functional abnormalities in the 
urine of the diseased kidney: (1) a reduc- 
tion in volume of 60 per cent or more; 
(2) a reduction in sodium of 15 per cent or 
more; and (3) an increase in creatinine of 
| £o to IoO per cent. We consider such 
patients to be candidates for surgical 
D GE 

." However, the findings are by no: means 
so clear cut in segmental disease düe 
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either to obstruction of one or more renal 
artery branches (usually detectable by 
selective arteriography) or to more pe- 
ripheral diffuse patchy involvement. The 
variable functional pattern under these 
circumstances is understandable since the 
ischemic segment, if severely involved, may 
secrete no urine or if less severely involved, 
may secrete urine with varying degrees of 
reduced volume and sodium content. 
Howard and Connor® have reported the 
following nonspecific spectrum of func- 
tional abnormalities in the urine of the 
diseased kidney with segmental vascular 
involvement: 

(1) a reduction in volume, usually of the 
order of 33 to 5o per cent; (2) an inconstant 
reduction in sodium concentration of the 
order of 20 per cent; however, the sodium 
concentration may be equal or even greater 
than the normal side; and (3) an increase in 
creatinine of the order of 20 to 30 per cent. 

The nonspecificity of these findings is 
troublesome, particularly in the absence 
of a demonstrable arteriographic lesion, 
when one recalls that some patients with 
essential hypertension have presented simi- 
lar functional changes. Further problems 
in the interpretation of the differential 
renal split function test may arise in pa- 
tients with bilateral renal artery stenosis. 
In both of these situations, i.¢., in sus- 
pected segmental involvement or bilat- 
eral renal artery stenosis with atypical 
split function tests, we believe that further 
investigation is indicated by renal biopsy 
and bioassay of pressor substances. 


V. BIOASSAY OF PRESSOR SUBSTANCES 
AND RENAL BIOPSY 


Helmer?? has devised a relatively simple 
bioassay method for the determination of 
vasoconstrictor substances in the renal 
vein blood of hypertensive patients. Hepa- 
rinized samples of blood from each renal 
vein are obtained by percutaneous trans- 
femoral catheterization and dialyzed to 
separate the insoluble protein fraction. 
The dialysis removes the water soluble 
pressor substances such as the catechol- 


Vor. 9$; No, 2 


amines and serotonin while the proteins, 
renin, renin substrate and angiotensin do 
not dialvze out. The plasma is added to a 
chamber containing a spirally-cut rabbit 
aortic strip bathed in a Krebs-bicarbonate- 
glucose solution. The vasoconstrictor re- 
sponse is recorded by a heart lever, one 
end of which is attached to the aortic strip 
and the other to a writing instrument. 
Renal vein plasma from the abnormal 
kidney produces a strong contraction, 
while that from the normal kidney has the 
same activity as the control, 7.e., brachial 
vein blood. 

During selective renal vein catheter- 
ization to collect blood for bioassay, it is 
easy to perform renal vein clearance 
studies as suggested by Abrams and his 
co-workers. According to these investi- 
gators, the renal vein draining a normal 
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Fic. 16. Case vr. Retrograde femoral aortogram 
showing stenosis of the right renal artery close to 
its origin. 


kidney is cleared of radiopaque contrast 
medium within 3 seconds while the vein on 
the abnormal side has a delayed clearance 


time (Hig: 160:and 17; 4, B. C and D). 





F1G. 17. Case vi. Selective catheterization of both renal veins. (4) Injection of £o per cent hvpaaue into the 
/ ££) an 3 : | 

left renal vein. (B) Prompt clearing of the contrast medium from the left renal vein within 2 seconds. (C) 

Injection of 50 per cent hypaque into the right renal vein. (D) Persistence of contrast medium in the nght 


renal vein at 4 seconds. 
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MODIFIED I.V.P. 
a: 
ISOTOPIC EENOGRAM 


Either one or both 
positive 
aortogram and bilateral 
Selective renal arteriogram 
renal split function study 
classical positive findings atypical findings 


Fic. 18. Schema for work-up of a patient sus- 
pected of having renal hypertension. 


HYPERTENSIVE 
PATIENT 


If both negative ——» 
no further work-up 


unlass severe 
hypertensive 


1. angiotensin or renin 
bioassay : 
2. renal biopsy 


Although our own personal experience with 
this test is limited and we have not carried 
it out with the elegance of the Stanford 
group, we have not found it to be the 
decisive factor in resolving the problem 
case. 

It is well known that diffuse intrarenal 
arteriolar sclerosis can produce hemo- 
dynamic and functional changes identical 
to those resulting from stenosis of the main 
renal artery. These lesions are commonly 
bilateral and not necessarily symmetri- 
cally progressive in both kidneys. Hence, 
patients with atypical split function tests 
who lack arteriographic evidence of a 
stenotic lesion can benefit from bilateral 
renal biopsy." If biopsy of the kidney 
thought to be normal on the basis of the 
split function tests demonstrates normal 
findings or minimal vascular disease, a 
functionally significant, surgically remedi- 
able process exists in the opposite kidney. 
If, on the other hand, biopsy reveals severe 
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bilateral arteriolar sclerosis, the lesion is 
not amenable to surgical correction. 


SUMMARY 


I. The authors have presented a review 
of the currently accepted hypothesis of 
the etiology of renal vascular hypertension, 
and the pathophysiologic characteristics of 
the involved kidney. 

2. Figure 18 shows a logical plan for 
studying the patient suspected of having 
renal vascular hypertension. 

3. A modified technique of intravenous 
pyelography, the role of isotopic renog- 
raphy, angiography, renal split-function 
tests, bioassay of pressor substances and 
renal biopsy in this connection are dis- 
cussed. 

4. The advantages, disadvantages and 
problems involved in various types of renal 
angiography are considered. 


Robert Shapiro, M.D. 
Department of Radiology 
The Hospital of St. Raphael 
New Haven 11, Connecticut 
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ANGIOMYOLIPOMA OF THE KIDNEY 
By BERNARD P. ADELMAN, M.D.* 


PHILADELPHIA, PENNSYLVANIA 


BENIGN renal tumors of clinical impor- 
tance are extremely rare. Small lesions 
which remain undiscovered until autopsy 
are somewhat more common, but Foster,’ 
reviewing the literature in 1956, was able to 
find only 135 benign renal growths of suffi- 
cient size to produce symptoms and be dis- 
covered during life. Of these, 24 were diag- 
nosed histologically as lipomata and 8 
others were considered mixed tumors. 

Clinically, the hamartomata or mixed 
tumors appear to occur in two general 
forms. There are the small lesions which are 
frequently multiple, often bilateral and 
usually asymptomatic. These are more 
often seen in younger individuals and 
Moolten' has shown that they are a fre- 
quent accompaniment of tuberous sclero- 
sis. It has been pointed out that renal 
tumors are present in 80 per cent of cases 
of tuberous sclerosis, but these are asymp- 
tomatic and rarely diagnosed before au- 
topsy.* Because of this common associa- 
tion and the occurrence of hamartomatous 
lessions elsewhere in the body in tuberous 
sclerosis, the term disseminated hamartosis 
has sometimes been employed for the en- 
tity. 

However, it 1s not this form of hamar- 
toma with which we are concerned, but 
rather the larger tumors. These are soli- 
tary, in general, although additional 
smaller foci may be present. They are not 
associated with tuberous sclerosis, occur in 
an older age group (fourth to sixth decades, 
in particular) and show a definite predilec- 
tion for females. Usually, they become 
symptomatic because of their size alone, 
although occasionally there may be hemor- 
rhage producing pain. Hematuria, how- 
ever, is uncommon. 

While the proportions of the different 
tissues present are highly variable, fat 1s 
generally predominant, particularly in the 


center of the lesion? The renal paren- 
chyma has no genuine adipose tissue and it 
is considered that the lipomatous elements 
are derived from the renal capsule, al- 
though the origin is admittedly an in- 
volved one. Usually, muscular and vascu- 
lar elements are also found, the former de- 
rived from the blood vessels. Because of the 
combination of these three tissues, the term 
angiomyolipoma has been considered the 
best histologic appellation. Etiologically, 
the tumors are considered most likely con- 
genital errors or malformations. Other 
theories such as true neoplasia or lipoma- 
tous metaplasia seem less tenable. 

It is important to differentiate these 
growths from extrarenal retroperitoneal 
lipomata since the former almost never 
become malignant. Each of 2 cases re- 
ported by Edelman* in 1951 as renal lipo- 
sarcomata had long survivals and subse- 
quent histologic review!? has established 
that these were undoubtedly benign. 


DIAGNOSIS 


Angiomyolipomas have practically never 
been diagnosed accurately preoperatively 
since the roentgenographic findings are 
rarely pathognomonic. Some authors?19.3: 
have pointed out that the high fat content 
of the tumor may cause areas of radio- 
lucency to be seen within the mass. How- 
ever, because the fat is usually scattered 
throughout the lesion, this may not be 
readily apparent on roentgenograms. 

Khilnani and Wolf,'? in one of the very 
few articles devoted to the roentgeno- 
graphic diagnosis of renal hamartomata, 
placed the roentgen findings into two 
groups: (1) signs indicative of a mass (and 
thus nonspecific); and (2) signs suggesting 
the presence of fatty tissue within the 
mass. They felt that the lucent areas were 
usually non-demarcated, nondescript and 


* Associate Radiologist, Oxford Hospital, Philadelphia, Pennsylvania. 
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Fic. 1. The large mass lesion arising from the inferior 
pole of the right kidney is clearly seen. There 
appears to be a distinct, relatively thick, capsule 
surrounding the mass with a definite, almost 
homogeneous, radiolucency within it. The rota- 
tion of the kidney about its horizontal axis and 
the slight distortion of the lower pole calyces due 
to crowding are also demonstrated. 


irregular and required careful search to be 
seen. 

In our case, the distribution of fat in the 
tumor was such that we were able to realize 
immediately that we were dealing with a 
large fat-containing tumor of the kidney, 
and the correct diagnosis was suggested 
preoperatively. For these reasons, this case 
is deemed worthy of report. 


REPORT OF A CASE 


F.B., a 57 year old white female, was ad- 
mitted to Oxtord Hospital on the service of Dr. 
Joseph Levin on September 29, 1964. She com- 
plained of pain on the right side of the abdomen 
which had been present intermittently for about 
1 week prior to admission. There had been a 5 
pound weight loss in the previous 2 weeks, but 
otherwise the patient had been well and asymp- 
tomatic. She had undergone a hysterectomy at 
the age of 27, but the past medical history was 
otherwise noncontributory. System review was 
negative except for nocturia. 

Physical examination revealed a normally 
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developed and nourished individual in no dis- 
tress. The blood pressure was not elevated. 
Physical findings were limited to the abdomen 
which was soft but slightly tender in the right 
flank. A somewhat rounded, barely movable, 
slightly tender mass was felt here. There was 
mild left costovertebral angle tenderness. The 
impression. was: "abdominal mass, probably 
renal tumor, retroperitoneal sarcoma, lym- 
phoma or neurofibroma." Laboratory studies 
were completely negative; urinalysis was nor- 
mal with no microscopic hematuria. The blood 
urea nitrogen was 9.6 mg. per cent. 

Intravenous urography was performed on 
September 30, 1964. A large mass, approxi- 
mately 7X9 cm. arising from the inferior pole 
of the right kidney, was cemonstrated (Fig. 1). 
The kidney itself was rotated around its hori- 
zontal axis and there were slight pressure 
changes in the lower pole calyces, but no intrin- 
sic abnormality of the collecting system itself 
was noted. The mass appeared to have a cap- 
sule, several millimeters thick, while the cen- 
tral portion was rather homogeneously lucent. 
Because of this appearance, a high fat content 
was postulated and it was felt that we were 
dealing with a lipoma or hamartoma. 

Surgical intervention. (Drs. Lester Karafin 
and Richard Kendall) on October 1, 1964 re- 
vealed a neoplasm involving the lower pole of 
the right kidney, presenting anteriorly. By pal- 
pation, the lesion was considered to be some- 
what cystic but the wal. seemed thickened, 
hemorrhagic and fatty. Needle aspiration was 
attempted but yielded only blood. The kidney 
was then removed. The kidney itself appeared 
quite small with the tumor representing the en- 
tire lower and middle poles. The surgical 1m- 
pression was a hamartoma with lipomatous and 
angiomatous elements. 

According to the pathologic report (Dr. Har- 
vey Watts), the specimen was a kidney of ap- 
proximately normal size. Az one pole there was 
a rounded tumor mass, 7.5 cm. in diameter. It 
appeared to be encapsulated, although the cap- 
sule had been ruptured. Its substance was soft, 
firm and generally yellow tissue, grossly re- 
sembling adipose tissue. Some areas showed 
fresh hemorrhage, and there were firmer gray- 
ish-white portions, especially in the area adjz- 
cent to the renal tissue. Within the kidney it- 
self, there were two similar nodules, one in the 
medulla and one at the corticomedullary junc- 
tion area, both measuring 1.2 cm. in diameter. 
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There was no evidence of invalvement of the 
pelvic tissues or of the vascular pedicle. 

Sections revealed a mixture of smooth mus- 
cle cells, small arterial type and venous blood 
vessels with prominent muscular coats, and 
adult type adipose tissue, the latter making up 
the bulk of the lesion. This combination of tis- 
sues is peculiar to a lesion of generally benign 
prognosis, an angiomyolipoma. These lesions 
arise in or from the renal substance or from the 
renal capsular tissue. They are generally con- 
sidered to be hamartomatous in nature. Be- 
cause the lesion in this case apparently had had 
its capsule ruptured, some of it might have been 
left in the patient. Except for the possibility of 
a recurrence, it was felt that a benign course 
could be expected. The smaller lesions within 
the kidney showed a similar appearance, and it 
was, therefore, judged that the lesion was mul- 
tifocal. 

The pathologic diagnosis was angiomyo- 
lipoma of the kidney. 

The patient experienced an uncomplicated 
postoperative course and was discharged in ex- 
cellent condition on October 11, 1964. 


CONCLUSIONS 


Hamartomatous lesions of the kidney, 
large enough to cause symptomatology, are 
extremely rare tumors and are practically 
never diagnosed as such preoperatively. A 
case is reported in which the distribution of 
fat throughout the mass rendered an ap- 
pearance considered sufficiently typical to 
allow a correct preoperative diagnosis to be 
suggested. 


1351 Tabor Road 
Philadelphia, Pennsylvania 19141 
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ANGIOGRAPHIC FEATURES OF ANGIOMYOLIPOMA 
OF THE KIDNEY 


By LEON LOVE, M.D.,* and STASIA J. FRANK, M.D.f 


CHICAGO, ILLINOIS 


RS angiomyolipoma is a form of 
hamartoma; hamartoma being defined 
as an abnormal development of mature 
tissue natural to the site or organ, repre- 
senting a non-neoplastic growth.’ 

Renal hamartomas are of two varieties: 
(1) medullary fibromas and (2) hamartomas 
of mixed mesenchymal origin. The latter 
type are usually small multiple lesions 
found at autopsy in patients with tuberous 
sclerosis. The rare angiomyolipoma found 
in the absence of tuberous sclerosis 1s 
characteristically unifocal and may become 
very large, and occurs most often in females 
in the third to fifth decade of life.? There is 
dispute as to whether these tumors ever 
undergo malignant degeneration. Most 
previous reports state that the so-called 
malignant angiomyolipomas are really ma- 
lignant mesenchymomas from their incep- 
tion.)? 

Presentation of symptoms by the patient 
is rare; the condition is usually discovered 
coincidentally during physical examination 
by the finding of a slow-growing, palpable 





Fic. 1. Intravenous right 


showing a 
lower pole mass compressing the calyces and dis- 
placing the proximal ureter medially. 


pyelogram 


abdominal mass. Occasionally, however, a 
patient complains of flank pain; this 1s not 
usually accompanied by hematuria be- 
cause hemorrhage is into the tumor mass 
and is not associated with extension into, 
but rather compression of, the renal 
parenchyma. One other occasional com- 
plaint is fever. 

Preoperative diagnosis has always been 
dificult in the patient without tuberous 
sclerosis. The only clue to the presence of a 
hamartoma, as opposed to a malignant 
lesion in a patient demonstrating any of 
the above symptoms, is a slowly growing 
mass and the radiolucent appearance on 
roentgenograms of fat tissue overlying the 
mass.’ 

To this date, there have been only 29 
cases reported in the English literature of 
renal angiomyolipomas unassociated with 
tuberous sclerosis. Four of these have had 
angiographic studies of the kidney by 





Fic. 2. Three-quarter second angiogram. The right 
renal artery is seen to be larger than the left. There 


is immediate visualization of abnormal tumor 
vessels which are somewhat coarser in character 


than those usually seen in hypernephroma. 


* Director, Diagnostic Radiology, Cook County Hospital, Chicago, Illinois. 
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Fic. 3. Serial angiographic follow-up studies. 
(4) At 1$ seconds. The abnormal vascu- 
lature in the lower pole mass is more pro- 
nounced, with pooling of contrast material. 
(B) At 22 seconds. Pooling is seen in the 
lower pole mass with tumor stain evident. 
The right upper pole shows normal nephro- 
graphic architecture. (C) At 31 seconds. The 
difference between the normal upper pole 
and the tumor is well defined. There appears 
to be a sharp delineation between the mass 
and the normal kidney architecture. 
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translumbar aortography.**^* Our case 
has had a serial angiographic study by 
means of the Seldinger technique. 


REPORT OF A CASE 


A 32 year old Puerto Rican female was first 
seen p Cook County Hospital on October 29, 
1964, complaining of vague right upper quad- 
rant abdominal pain, intermittently present for 
3 years. She claimed to have had one episode of 
dark urine, but the actual presence of gross or 
microscopic hematuria could not be docu- 
mented. She had been anorexic and lost 15 to 20 
pounds in the previous 6 months. Three years 
prior to admission, she was told by another 
physician that she had an "enlarged" right 
kidney, and surgery was advised at that time. 
Physical findings were limited to a hard, 
tender, right upper quadrant abdominal mass, 
extending from the costal margin to the umbili- 
cus. There were no signs of tuberous sclerosis, 
and she was afebrile. 

Intravenous pyelograms on November 1, 
1964 (Fig. 1) showed displacement of the right 
renal collecting system upwards, with flattening 
and elongation of the right lower pole calyces 


by a mass; there was no evidence of invasion of 


the calyceal system. 

On November 5, 1964, renal angiography was 
performed by the Seldinger technique.* With the 
tip of the catheter at the level of the interspace 
between the first two lumbar vertebrae, 50 cc. 
of conray 400 was injected with serial filming in 
the anteroposterior projection. The findings 
were compatible with a tumor in the lower pole 
of the right kidney, which was thought to be a 
hypernephroma (Fig. 2; and 3, /7-C). 

At surgery on November IO, 1964, a grape- 


fruit-size mass was found in the lower pole of 


the right kidney, and a right nephrectomy was 
performed. 


PATHOLOGIC FINDINGS 


The specimen consisted of a 450 gm. 
kidnev with the tumor mass, measuring 
8.5 X8.0X6.0 cm., replacing the lower pole. 
The cut surface was pinkish with several 
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yellow foci. The mass was well delineated 
from the surrounding renal parenchyma. 

Microscopic examination revealed the 
tumor to consist of smooth muscle bundles 
which appeared to arise from the walls of 
vascular channels and which were inter- 
mingled with foci of fat tissue. The diag- 
nosis was angiomyolipoma (Dr. Paul 
Szanto). 


SUMMARY 


Angiomyolipoma of the kidney is usually 
a benign tumor which is frequently asso- 
ciated with tuberous sclerosis. Renal angio- 
graphic studies demonstrate vascular pat- 
terns reminiscent of malignant tumor. 


Leon Love, M.D. 

Cook County Hospital 
Department of Radiology 
Chicago, Illinois 60612 
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POSITION OF THE KIDNEYS RELATIVE TO THE 
SPINE, WITH EMPHASIS ON CHILDREN* 


By GUIDO CURRARINO, M.D., and PATRICIA WINCHESTER, M.D. 


NEW YORK, NEW YORK 


PREVIOUS INVESTIGATIONS 
IN ADULTS 


ELM? evaluated the position of the 

kidneys in 104 postmortem examina- 
tions: 70 males and 34 females, 92 adults 
and 12 children. He found that the right 
kidney was lower than the left in two-thirds 
of the cases, and that in males the kidneys 
were approximately one-half of the height 
of a vertebral body higher than in the fe- 
males. In most cases, the upper pole of the 
kidney was at the level of Tri1-T12, while 
the level of the lower pole varied from the 
top of L3 to the L3-L4 interspace. 

Büdinger? studied 60 random autopsies, 
practically all in adult individuals. In most 
cases the upper poles were at the level of 
Tir1-T 12 and the lower poles were opposite 
L2-L3. 

Moody and Van Nuvs? studied roent- 
genographically 225 “normal”? young males 
and 225 "normal" young females. In the 
males the upper and lower poles on the 
right were at the level of T12-Lr, and 
L3-L4, respectively, while the upper and 
lower poles on the left were at the level of 
Tir-T12 and L2-L3, respectively. In the 
females, the corresponding levels on the 
right were T12-L1, and L3-L4, and those 
on the left were Tr1-T 1:2 and L2-L3. 

McClellan® reviewed 1,500 consecutive 
excretory urograms, and found that the 
left kidney was “normally” lower than the 
right in 5.1 per cent of the cases. 


Edsman! evaluated roentgenographically 
the position of 245 right and 222 left kid- 
neys of living subjects, apparently all 
adults. All the roentgenograms were made 
in expiration. He found that the center of 
the right kidney, on the average, was o.2 
unit cranial to the upper third of L2 and 
the left kidney was o.5 unit caudal to the 


lower third of Lr, one unit being equal to 
one-third of the height of a vertebral bodv. 

Anson and Daseler' investigated at 
postmortem examination 193 right and 194 
left kidneys. The upper and lower poles of 
the right kidneys were respectivelv at the 
level of T12-Lt1 and L3-L4, while the cor- 
responding levels on the left were T12-L1, 
and L3. 

Moell?* studied roentgenographically 100 
"normal" adult males and too "normal" 
adult females. In the males the upper pole 
on the right was 6.9 cm. (1e — 1.69) above 
and the lower pole was 5.2 cm. (1e — 1.83) 
below, respectively, the center of L2; on 
the left the corresponding figures were 8.4 
(101.51) and 4.2 (Ie-—1.51) cm., re- 
spectively. In females, the upper pole on 
the right was 6.3 cm. (1e — 2.05) below and 
5.5 cm. (Io — 1.97) above the center of L2; 
on the left the corresponding figures were 
8.1 (Ic — I.45) and 4.1 cm. (1e — 1.49). 


PREVIOUS INVESTIGATIONS IN CHILDREN 


The only investigation relative to the 
position of the kidnevs in children is that 
by Petrén,'? but his work was not available 
to us for this review. In reference to this 
work, Olsson? states that “in children the 
kidnevs are relatively lower than in adults 
and it is claimed (Petrén, 1934) on the 
basis of anatomic studies that the right 
kidney assumes its definitive position at 
the age of 5-7 years, the left at 8-10 
years." 


PRESENT INVESTIGATION IN CHILDREN 


In an attempt to obtain some informa- 
tion on the level of the kidnevs in children 
relative to the spine, we have reviewed the 
roentgenograms of 100 unselected children 
(so males and ṣo females) who had excre- 


* From the Department of Radiology, The New York Hospital — Cornell Medical Center, New York, New York. 
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Fic. 1r, Position of the center of the right and left 


rena] pelvis relative to the spine in the 100 children 
included in this study. 


tory urographies but no roentgen evidence 
of perirenal or upper urinary tract ab- 
normality. Their ages at the time of urogra- 
phy ranged from 7 days to 144 years. For 
convenience, the center of the renal pelvis 
was taken as the landmark. A line perpen- 
dicular to the spine was drawn from this 
point and the level on the corresponding 
vertebral body or intervertebral disk space 
was recorded. The vertebral bodies were 
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divided into an upper and lower half. 

The results of the study, summarized in 
Figures 1, 2 and 3 are as follows: 

The position of the right renal pelvis in 
relation to the spine ranged widely, but its 
most common location (66 per cent of the 
cases) was between the Li—L2 interspace 
and the lower half of L2 (average: upper 
half of L2). The position of the left renal 
pelvis also ranged widely, but its most com- 
mon location (69 per cent of the cases) was 
between the lower half of L1 and the upper 
half of L2 (average: L1-L2 interspace). 

The right kidney was lower than the left 
in 61 per cent of the cases: the two kidneys 
were at the same level in 33 per cent; and 
the left kidney was lower than the right in 
6 per cent (Fig. 2). These figures corre- 
spond closely to those reported in adults. 

The position of the right renal pelvis had 
the same range and distribution relative to 
the spine in the patients in whom the right 
kidney was lower than the left, as well as in 
the patients in whom the two kidneys were 
at the same level or when the left was 
lower than the right (Fig. 2). These findings 


(B) 


(C) 


Fra. 2. Position of the center of the right and left renal pelvis relative to the spine: (A) in the 61 children (31 
males and 30 females ranging in age from 7 days to 144 years) in whom the right kidney was lower than the 
left; (B) in the 33 children (17 males and 16 females ranging in age from 1 month to 13 years) in whom the 
two kidneys were at the same level; and (C) in the 6 children (2 males and 4 females ranging in age from 1 
month to 13 years) in whom the left kidney was lower than the right. 
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Fic. 3. Position of the center of the renal pelvis relative to the spine: (A) in the children of the series who 
were less than 1$ years of age, and (B) in the children who were older than 10 years. 


suggest that the difference in the position of 
the kidnevs on the two sides 1s mainly at 
the expense of the left kidney. 

In 57, or 85 per cent, of the 67 patients in 
whom the two kidnevs were not at the 
same level, the difference in height between 
the two kidnevs relative to the spine was 
half the height of one vertebral body in 34 
cases (16 males and 18 females), of one 
vertebral body in 23 cases (9 males and 14 
females), of one and a half vertebral bodies 
in 9 cases (6 males and 3 females), and of 
two and a half vertebral bodies in one male. 

Contrary to the findings obtained in 
some adult series, there was no definite 
difference in the position of either kidney 
between males and females. Also, there was 
no definite relation between the sex of the 
patient and the position of the kidneys rela- 
tive to one another. As shown in Figure 3, 
there was no clear cut difference in the posi- 
tion of the kidneys between younger and 
older children, a finding which contradicts 


the results reportedly claimed by Petrén!? 
that the kidneys ascend in the abdomen 
during childhood. 

Finally, we have attempted to determine 
whether there was any definite difference in 
the position of the kidneys relative to the 
spine between children and adults. For this 
purpose, we have calculated the position of 
the renal pelvis in all the patients included 
in the adult series quoted above, and have 
compared the findings with those in our 
patients. The center of the pelvis in the 
reported adult series was calculated on the 
basis of the given renal length and the data 
furnished by Zondek" relative to this point; 
according to this author, the distance be- 
tween the center of the renal pelvis and the 
border of the upper pole varies from 
5.2 to 7.9 cm. (average 6.44 cm.) and the 
corresponding distance for the lower pole 
ranges from 4.1 to 6.2 cm. (average 4.98 
cm.). In Edsman's! series, where only val- 
ues for the center of the kidney were given, 
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the approximate renal length was first 
estimated from the average measurements 
of normal kidneys reported in the litera- 
ture.* The results of this comparison re- 
vealed that the renal pelvis in our series of 
children was essentially at the same level 
relative to the spine as in the adults, in 
whom the center of the renal pelvis, on the 
average, corresponded to the top part of 
L2 for the right kidney and to the Li-L2 
interspace for the left kidney. 


SUMMARY 


In a series of 100 children from 7 days to 
143 years of age, it was found that in most 
cases the pelvis of the right kidney was at 
the level of L1-L2 (average L2), while the 
left pelvis lay in most cases between the 
lower half of Lı and the upper half of L2 
(average: Li-L2 interspace). The right 
kidnev was lower than the left in approxi- 
mately two-thirds of the cases, the two kid- 
neys were at the same level in one-third, 
and the left kidney was lower than the 
right in 6 per cent. When the two kidneys 
were not at the same level, the difference in 
their height relative to the spine usually 
was of one vertebral body or less, seldom 
more. The age and sex in childhood did not 
seem to influence significantly the position 
of the kidneys. Also, a review of data re- 
ported in adults showed no clear-cut evi- 
dence of any difference in location of the 
kidneys relative to the spine between chil- 
dren and adults. 
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IHE VALUE OF THE POSTANGIOGRAPHIC 
PYELOGRAM* 


By FLORENCIO A, HIPONA, M.D.,¢ and GILBERT S. MELNICK, M.D.1 


NEW HAVEN, CONNECTICUT 


TE purpose of the authors is to em- 

phasize the significance of obtaining an 
abdominal roentgenogram after any proce- 
dure in which absorbable iodinated con- 
trast material had been administered to a 
patient. The mode of administration of the 
radiopaque contrast medium may be by 
the intravascular, extravascular or alimen- 
tary route. The intravascular injection of 
radiopaque medium (by intravenous or 
intra-arterial means) is expected to produce 
a good to excellent pyelogram. A satisfac- 
tory examination of the urinary system 
may be obtained from the extravascular 
administration of contrast medium (by 
subcutaneous, Intramuscular, sinus tractor 
intra-articular injection). The gastrointes- 
tinal route (by mouth or T-tube cholangi- 
ography) is expected to produce a poor 
pyelogram, but the urinary tract may be 
fairly well demonstrated when a sufficient 
amount of the iodinated material is ab- 
sorbed into the blood stream. 

Whatever modality is used to administer 
the absorbable radiopaque contrast ma- 
terial to the patient, the abdominal roent- 
genogram taken as a delaved film after the 
initial study is important. It is a gross 
roentgenologic gauge of renal function and 
anatomy (Fig. 1 through 8). 

Since a good pyelogram is produced 
following intravascular injection of con- 
trast material, a delayed abdominal roent- 
genogram, obtained in patients who have 
undergone angiography, can be most help- 
ful. A review was made of the cases from 
the Cardiovascular Radiology Suite of the 
Yale-New Haven Medical Center ( Janu- 
ary, 1962 to December, 1964, inclusive) and 
the Department of Radiologv, West Haven 
Veterans Administration Hospital (July, 


1963 to June, 1964, inclusive) in which this 
procedure was used. The studies of the 
abdominal aorta and its branches were 
eliminated from the series since intravenous 
pyelography usually precedes the aortic 
examination. The incidence of urinarytract 
diseases detected on the postangiographic 
pyelogram is shown in Table 1. Unfortu- 
nately, the study was not obtained in sev- 
eral patients. We have recently instituted 
this additional examination in our neuro- 
radiologic service. It is felt that it may be 
especially useful in patients with subarach- 





e 

Fic. 1. Postangiographic pyelogram of a patient after 
pulmonary arteriography for a lung tumor. There 
is excellent visualization of the normal urinary 
tract. 


* From the Department of Radiology, Yale University School of Medicine, and the Radiologic Service, Yale New Haven Hospital. 


Supported by Grant USPHS-GM II52—OI. 


1 Assistant Professor of Radiology, Yale University School of Medicine. 
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Fic. 2. Horseshoe kidneys are demonstrated in a pa- 
tient who had undergone angiography for trans- 
position of the great vessels with coarctation of the 
aorta. 


noid hemorrhage secondary to rupture of an 
intracranial aneurysm.” 

The postangiographic pyelogram serves 
asascout survey forurinary tract pathology. 
The congenital anomalies and the acquired 
diseases of the urinary tract detected by 





Fic. 3. Multiple vesical diverticula are shown in a 
patient with ventricular septal defect and aortic 
insuthciency. 
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im. 1] 
9*4 
5e ^" 
lic. 4. The postangiographic pyelogram of a patient 
after venography for a superior vena cava syn- 
drome due to a mass in the right chest and medi- 
astinum. Unfortunately, postmortem examination 
was refused so that a definitive diagnosis of the 
mass in the left kidney was not made (primary or 
metastatic carcinoma ?). 


this method of examination are shown in 
Table 11. For reasons already stated, these 
abnormalities represent the minimal num- 
ber. The incidence of urinary tract pathol- 





Fic. 5. Congenital ureteropelvic obstruction on the 
right demonstrated on a postangiographic pyelo- 
gram of a patient with pulmonary disease. 
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ogy demonstrated in this series was 1.4 per 
cent at the Yale-New Haven Medical 
Center and 10.0 per cent at the West 
Haven Veterans Administration Hospital. 


It is of interest that in the latter group of 


patients, who had examinations only for 
acquired pulmonary and cardiovascular 
diseases, the congenital lesions uncovered 
by the postangiographic pyelogram were 
twice as common as those of acquired uri- 
nary tract pathology. 

Prior to the routine use of postangio- 
graphic pyelography, instances were found 
where excretory urography became neces- 
sary several years after angiocardiography 
and subsequent surgery for a cardiac de- 
tect. These urinary abnormalities could 
have been known earlier and the problems 
anticipated before the onset of urinary 
symptoms had a postangiographic pyelo- 
gram been made. In certain patients, the 
findings in the postangiographic pyelogram 
have led to further investigations of the 
urinary tract. 

A search for abnormalities need not be 
the main purpose of the postangiographic 
pyelogram. Since the delayed abdominal 
roentgenogram is a rough index of renal 
function and anatomy, it complements 





Fic. 6. Partial malrotation of the left kidney seen in 
a patient after pulmonary arteriography for a 
chest lesion. 


The Postangiographic Pyelogram AIS 





Fic. 7. Postangiographic pyelogram showing appar 
ent enlargement and medial displacement of the 
left kidney by splenomegaly in a patient who had 
transhepatic venography for postnecrotic cirrho- 
SiS. 


other studies in the complete evaluation of 


the patient, especially in those who may 
undergo surgery. Furthermore, the post- 





lic. 8. Bilateral pelvic kidneys detected in an elderly 
patient who had femoral arteriography for inter- 
mittent claudication of the lower extremities. 
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TABLE I 


INCIDENCE OF URINARY TRACT DISEASES 
DETECTED BY THE POSTANGIOGRAPHIC PYELOGRAM 


Vale Now Piven: Modi anter West Haven Veterans Administra- 


Angiographic examination for 


tion Hospital 


No. of Kidney Lesions No. of Kidney Lesions 
Examina- ——————————————  Examina- ——————————————— 
tions Congenital Acquired tions Congenital Acquired 

Congenital heart disease 493 I2 
Acquired heart and pulmonary 

diseases 367 3 44 4 I 
Others, excluding examinations of 

the abdominal aorta and branches 373 2 46 2 2 
Total 1233 I4 5 go 6 3 
Incidence 1.4% 10.0% 

Tase II 


angiographic pyelogram may be utilized for 
comparison to a study which may be re- 
quired in the future. 

A poor pyelogram is ordinarily expected 
following the enteric introduction of radio- 
paque contrast material However, the 
demonstration of a fairly good excretory 
urogram in such instances may be a clue to 
the probable presence of disruption in the 
continuity of the alimentary tract, account- 
ing, therefore, for the absorption of a suffi- 
cient amount of iodinated material. 

If excretory urography and angiography 
are contemplated in the same patient, 
pyelograms obtained after the angiographic 
procedure prove more economical in 
money, time and preparation. Also better 
anatomic detail may be secured in this 
study than in the regular intravenous pyel- 
ogram, due to the larger dose of radiopaque 
contrast medium used.? 


SUMMARY 


The value of the postangiographic pyelo- 
gram 1s emphasized. Urinary abnormalities 
detected by this means are shown in accom- 
panying roentgenograms and are tabularly 
compiled. 


Florencio A. Hipona, M.D. 
Department of Radiology 

Yale University School of Medicine 
New Haven, Connecticut 06511 


URINARY TRACT PATHOLOGY DEMONSTRATED BY 
THE POSTANGIOGRAPHIC PYELOGRAM 


West Haven 
Yale-New Veterans 
Congenital Anomalies Haven Med- Adminis- 
ical Center tration 
Hospital 
Agenesis of one kidney 3 
Hypoplastic right kidney I 
Horseshoe kidneys 3 
Malrotation I 
Retrocaval ureter 2 
Vesical diverticula I 
Pelvic kidneys I 
Double or bifid ureters 2 3 
Ureteropelvic obstruction I 2 
Total 14 6 
Acquired Diseases 
Renal carcinoma I I 
(proved) (unproved) 
Deviated ureter by 
lymphosarcoma I 
Enlarged and displaced 
kidney by hepatospleno- 
megaly from liver 
cirrhosis I I 
Renal artery stenosis 
(contracted kidney) I 
Total 3 p 
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FIBROMUSCULAR HYPERPLASIA OF THE 
ILIAC ARTERY 


A CASE REPORT 


By HOMER L. TWIGG, M.D., and PETER J. PALMISANO, M.D. 


WASHINGTON, D. C. 


IBROMUSCULAR hvperplasia of the 

renal arteries as a cause of hvpertension 
has been well documented in the literature. 
We have had the opportunity to observe a 
patient with fibromuscular hyperplasia of 
both renal arteries as well as of the right ex- 
ternal iliac vessel. The purpose of the au- 
thors is to report this case and to discuss 
the possible developmental mechanisms of 
this disease. 

Leadbetter and Burkland? first de- 
scribed the entity ina 4 vear old Negro male 
in 1938. Since then, DeCamp and Marshall. 
Poutasse and Dustan, Wylie and Welling- 
ton, and other authors?:^*? have confirmed 
Its presence. 

The preponderance of cases occurring in 
voung females who have been pregnant has 
been noted. Until recently, fibromuscular 
hyperplasia was thought to occur only in 
the main and accessory renal arteries. The 
patients studied usually presented with a 
milder degree of hypertension than those 
with atherosclerosis of the main renal arter- 
ies. The total renal function studies tend to 
be normal, whereas they are abnormal in 
patients with atherosclerosis. An abdominal 
bruit is heard in both types of renovascular 
stenosis with marked regularity. In general, 
the stenotic lesion is found to be due to hy- 
pertrophy of the musculature and, to a 
lesser degree, the fibrous connective tissue 
elements of the media of the vessel (Fig. 1). 


REPORT OF A CASE 


A para im gravida ru 43 year old white fe- 
male was first admitted to Georgetown Uni- 
versity Hospital for evaluation of hypertension. 
Seven years prior to admission, the patient had 
considerable edema during her third pregnancy 
and was placed on a low salt regimen. Hyperten- 
sion was not documented at this time. Follow- 
ing this pregnancy, the patient had recurrent 
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Fic. 1. Photomicrograph of cross section of a vessel 
showing marked hypertrophy of the muscular 
layer. 


bouts of middle ear infections, but was rela- 
tively well until 6 months later when she ex- 
perienced an episode of excruciating chest pain, 
lasting 45 minutes. She was hospitalized at 
another hospital for 3 weeks, and was told she 
had had a heart attack. She was advised to rest 
for 3 months, but was not placed on any medi- 
cation. Since then, she has had no limitation of 
activities, which include swimming and danc- 
ing. 

Two years prior to admission, the patient was 
found to be hypertensive on a physical examina- 
tion before cystoscopy. She was treated for a 
urethral stricture, and has had no recurrence. 
She denied having headaches, but had com- 
plaints of dyspnea on exertion (one flight of 
stairs), chest pain, chills, fever, dysuria, and 
hematuria or colored urine. The patient had not 
been on antihypertensive medication or digi- 
talis. There was no family history of hyperten- 
sion. An intravenous pyelogram, at another 
hospital, made 2 weeks prior to admission, was 
reported as abnormal. 
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Physical examination revealed an alert, well- 
nourished white female in no distress. The blood 
pressure in the right arm was 150/100 sitting, 
135/90 standing; in the left arm 150/100 sit- 
ting; and a 180 systolic pressure was noted in 
the right leg. Examination of the head and 
neck was negative. The lungs were clear to 
ausculation and percussion. Examination of the 
heart revealed the point of maximal impulse 2 
cm. to the left of the mid-clavicular line. There 
was a regular sinus rhythm. No thrills, mur- 
murs or rubs were heard. A systolic bruit was 
heard in the abdomen, 3 cm. to the left of the 
umbilicus. The liver, kidneys and spleen were 
not palpable. Examination of the extremities 
revealed a right femoral bruit; however, both 
temoral and radial pulses were equal bilaterally. 
There was a one plus pedal edema bilaterally. 

Laboratory examination revealed the total 
renal function studies to be essentially normal. 
A translumbar aortogram, however, demon- 
strated the characteristic appearance of fibro- 
muscular hyperplasia in both renal arteries, as 
well as in the right external iliac artery (Fig. 2 
and 3). 

The patient was operated upon and a plastic 
repair of the left renal artery was performed. 
She tolerated the procedure well. The post- 
operative blood pressure was consistently in 
the normotensive range. A similar surgical pro- 
cedure may be performed at a later date on the 
right renal artery, if warranted. 


COMMENTS 


This case presented the rather typical 
history, physical, laboratory and roentgen- 





lic. 2. Translumbar aortogram showing fibromus- 
cular hyperplasia involving both renal arteries 
but most prominently on the left side. 


Fibromuscular Hyperplasia of the Iliac Artery 





Fic. 3. Translumbar aortogram revealing typical 
beaded appearance of fibromuscular hyperplasia 
in the right external iliac artery as well as in the 
left renal artery. 


ographic findings of hypertensive patients 
with fibromuscular hyperplasia of the renal 
arteries. The unusual occurrence of this dis- 
ease process in the right externaliliac arterv, 
though not proved pathologicallv, is evi- 
denced bv the femoral bruit, characteristic 
roentgenographic findings and the presence 
of the disease elsewhere in the renal arter- 
ies. The surgical management of this pa- 
tient has resulted in a normotensive indi- 
vidual, but residual disease remains. Since 
progression of the disease is known to occur, 
future surgery of the right renal artery and 
a plastic repair of the external iliac artery 
may be necessary. 
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DISCUSSION 


Various theories concerning the etiology 
of fibromuscular hyperplasia have been ad- 
vanced. A congenital deficiency of the elas- 
tica in the media of the vessels has been 
suggested. No evidence of support for an 
endocrine, inflammatory, or collagen basis 
has been found. Palubinskas and Wyliet in 
1961 were of the opinion that chronic 
stretching of the renal arteries in patients 
with very mobile kidneys induced hyper- 
plasia. This would account for the fact that 
more females than males are affected 
as pregnancy would produce additional 
stretching and tension of the renal arteries. 
Since the extrarenal occurrence of the dis- 
ease has been reported, they now feel that 
fibromuscular hyperplasia perhaps repre- 
sents a generalized arterial dysplasia rather 
than a process limited to the renal arteries. 

The occurrence of fibromuscular hyper- 
plasia primarily in the renal arteries and, to 
a lesser degree, in the various immediate 
branches of the aorta, but notin the small- 
er, more distal arterioles, may possibly be 
explained on the basis of mechanical altera- 
tion to flow at or near the point of junction 
of these vessels with the aorta. 

The large "elastic" conducting arteries 
such as the aorta and its main subdivisions 
differ histologically from the muscular dis- 
tributing arteries in having considerably 
more connective tissue (collagen and elas- 
tica) in their walls. Yet as the excellent re- 
view of Benninghoff in 1930 indicates, 
there is no sharp line of demarcation.! 

The elastica provides the reversible ex- 
tensibilitv characteristic of normal blood 
vessels, offering long range movement, re- 
bound, and shock absorption, thereby dam- 
pening or decreasing the magnitude of vi- 
brations. Through its distensibility, the 
elastica offers a resilient reservoir which 
stores much of the potential energy of the 
heartbeat in the walls of the aorta and large 
arteries. During ventricular diastole, the 
stretched elastic elements of the large 
arteries shorten as the blood escapes 
through the arterioles. The strong inter- 
mittent cardiac pulsations are thereby con- 
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verted by the elastica into a modulated 
pressure pulse providing a relatively con- 
tinuous and smooth delivery of blood to the 
tissues. 

Like the other connective tissues which 
arise from the embryonic mesenchyma, 
the vascular system adapts in specific 
ways to the mechanical forces which act 
upon it (Table 1) (Redbard, 1956; Brenner, 
1932). 

For example, stretching of fibroblasts in 
tissue culture results in an increase rate of 
multiplication, with the cells becoming 
oriented 1n lines parallel to the direction of 
strain (P. Weiss, 1939; Fell, 1951).! As a 
consequence, the collagen which is formed 
is aligned with the tensile forces, and the 
cells are relieved of the stretching force. 
This constitutes a feed back mechanism 
whereby strain on the fibroblast leads to 
the production of a material which takes up 
the strain and removes the force from the 
cell. Similar cybernetic mechanisms appear 
to be operative in response to other forces. 

Thus, fibroblasts under tensile stress 
secrete collagen, the amount of which in a 
vessel varies with the peak mechanical ten- 
sion on the wall. Enhanced amounts of 
collagen fibers are evident at sites of 
increased stress, as at branchings of vessels 
and the roots of the valves. While collagen 
limits the degree of distention of a vessel, it 


TABLE I 


EFFECT OF MECHANICAL FORCES IN STRUCTURE 
OF VASCULAR SYSTEM 


ve € o mee 


Force Response 
Pressure Filtration, tension 
compression 
Transmural pressure Wall strength 
Tension Reticulum collagen, 
muscular hypertrophy 


Rate of change of 
tension 
Compression 
Rate of change of 
compression 
Increased flow 
Decreased flow 


Hyaline elastica 


Osteoid, bone 
Cartilage 


Enlargement of the lumen 
Subendothelial proliferation 
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does little to modify or dampen the pulsa- 
tile forces of the arterial system. 

Muscles occur only in the media, being 
absent from the intima and adventitia. Ina 
blood vessel, contraction of the muscle 
reduces the lumen, thereby increasing the 
blood pressure which re-elongates the 
muscle. 

The smooth muscle also contributes to 
the elastic properties of the vessel wall. As 
with the collagenous elements, the amount 
of smooth muscle in the vessel wall depends 
upon the amount of force acting against it. 

Most of the stress on the vessel wall is 
sustained by the media as the intima and 
adventitia have little strength. 


PHYSICS OF BLOOD FLOW 


The dynamics of the cardiovascular 
system are complex and one is referred to 
the excellent work by Rouse, Prandell and 
others for more detailed study.! Funda- 
mentally, the stress on the vessel wall is 
dependent in large part upon the size of the 
orifice, velocity of flow of the blood through 
the vessel, amount of turbulence and the 
vascular resistance in the peripheral bed be- 
ing supplied. A larger orifice results in a 
more rapid arterial flow, and thus little 
force driving the blood is applied to the 
vessel walls. This is true unless substantial 
resistance is encountered in the peripheral 
vascular bed. 

With obstruction of the flow, the kinetic 
energy in the forward movement of the 
stream is converted, in large part or all, to 
distending pressure. Thus, both experi- 
mental and clinical evidence shows that 
stenotic or coarcted lesions result in an 
intimal proliferation to some degree. An 
even greater degree of proliferation occurs 
in the fibrous and muscular elements of the 
wall. This, in fact, further compromises the 
arterial lumen, resulting in more stenosis 
and thus a vicious cycle is commenced. 
Beyond the stenotic lesion, jet streams and 
turbulence further influence the character 
of the vessel wall. Hypertrophy cannot 
keep pace with the direct force of the jet. 
The wall becomes stretched and aneurys- 
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mal dilatation ensues. The stress is great at 
the junction of the normal wall with the 
dilated segment. As a result, the normal 
vessel tends to be incorporated in the 
aneurysm. When the ends of an ectatic 
vessel are at fixed distances from each 
other, lengthening becomes apparent as an 
increasing tortuosity of the vessel. In this 
way, the pathologic and the roentgeno- 
graphic findings of beaded, or multiple 
saccular aneurysmal, and tortuous renal 
arteries may be explained. 

Another factor to be considered is the 
general lack of peripheral arterial bed 
resistance peculiar to the kidney and, per- 
haps, to a lesser extent in the internal 
carotid artery. We have reviewed roent- 
genograms of a case of fibromuscular 
hyperplasia of the internal carotid artery. 
This condition, under normal circum- 
stances, accounts for a greater velocity of 
blood flow through the vessel, and thus 
there is less lateral wall pressure. There- 
fore, when constriction takes place in this 
type of vessel, the response in the fibro- 
muscular wall might well be expected to be 
greater than elsewhere. 

Still another factor to be considered 1s 
that of the aging process. With advancing 
age, there is a loss of the elastic elements of 
the media and increase in collagenous 
elements. 'This results in less distensibility 
of the wall. Hence, we see the elevated 
systolic pressures and wider pulse pres- 
sure in elderly individuals. This loss of the 
elastic elements and replacement by col- 
lagenous tissue may account for the rarity 
of the fibromuscular lesion in elderly 
patients. The constricting lesion in the 
elderly patient evokes an arteriosclerotic 
response, especially in the pressure of 
excessive circulating lipids. Thus, intimal 
and medial degeneration with collagen 
formation in the media daminates the 
pathologic picture. 

Accordingly, fibromuscular hyperplasia 
would be most likely to appear in: 

1. The immediate branching high flow 
arteries of the aorta where, at least, some 
elastic elements, as well as muscular 
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elements, are present in the media. 

2. A relatively mobile, small lumen 
vessel which may kink under some circum- 
stances and interrupt the normal flow 
phenomenon. This could conceivably initi- 
ate a fibromuscular medial response and 
thus may account for a high susceptibility 
in females, especially those having the 
additional compression effects of preg- 
nancy. 

3. Apre-arteriosclerotic age group where- 
in the media has not lost its elastic element. 

4. Vessels which have a normal lack of 
peripheral vascular bed resistance. In these 
instances partial obstruction of the lumen 
producing fibromuscular hyperplasia would 
be possible. 

In the order of frequency, occurrence of 
the disease in the various branches of the 
aorta would be as follows depending upon 
the presence or absence of the above 
factors: 

i. Renal arteries in females. These ves- 
sels seem to best satisfy all the above 
conditions. Certainly, the mobility of the 
kidney and the added compression and 
torsion effects of pregnancy are apparent. 
The vessel has a high flow rate in spite of its 
small orifice due to lack of peripheral bed 
resistance. 

2. Superior and inferior mesenteric ar- 
teries and the celiac axis. There 1s certainly a 
fair degree of mobility in the superior and 
inferior mesenteric arteries, and, to a 
lesser degree, in the celiac artery. However, 
though the vascular bed resistance is 
higher in the superior and inferior mesen- 
teric arteries, it 1s somewhat less in the 
celiac artery and these two factors may 
counteract each other and the frequency of 
occurrence may be approximately the 
same in these 3 arteries. 

j. External iliac vessel. This vessel 
branches at an acute angle from the com- 
mon iliac artery, as opposed to the hypo- 
gastric artery. With the additional com- 
pression effects of pregnancy, one can 
easily see how the process can be initiated 
here in spite of a relatively large lumen. 

4. Hepatic and splenic arteries. The 
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hepatic and splenic arteries, though some- 
what less mobile than the renal and 
superior mesenteric arteries, have sufficient 
length as well as relatively small lumina to 
become partially obstructed, thus initi- 
ating the disease process. The peripheral 
resistance of both, however, is somewhat 
higher than that of the renal and carotid 
arteries. 

5. Internal carotid artery. This vessel 
has a large lumen and probably less 
mobility than some of the others. The 
high velocity of flow in this vessel, both 
because of lumen size and lack of peripheral 
bed resistance, combined with a small 
amount of distortion of the vessel would 
cause severe pressure directly on the vessel 
wall at the disturbance site, thus initiating 
the process. 

6. The lumbar vessels. Because of their 
relatively short, fixed position, and rela- 
tively high bed resistance and low flow 
characteristics, these vessels are less 
likely to be affected by fibromuscular 
hyperplasia. 

7. Inferior phrenic arteries. Though 
these vessels have a certain amount of 
normal mobility, the high bed resistance 
and low flow characteristics would make 
these vessels less likely to develop the 
disease process. 

8. Suprarenal, internal spermatic, and 
ovarian arteries. Because of low flow 
characteristics, fibromuscular hyperplasia 
would be less likely to develop in these 
arteries. 

9. Coronary arteries. These vessels, 
though undergoing a great deal of constant 
stretching, shortening, and torsion, are 
very unlikely to develop fibromuscular 
hyperplasia. Because of their anatomic 
relationship to the surrounding myocar- 
dium, they are, 1n a sense, in a fixed posi- 
tion, and therefore not apt to develop a 
long-lasting constricting or torsion type 
lesion. 


SUMMARY 


A patient with typical symptomatology, 
laboratory and roentgenographic findings 
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of fibromuscular hyperplasia of both renal 
arteries 1s reported. The additional find- 
ing of the disease in the iliac vessel 1s note- 
worthy. Fifteen to twenty-eight per cent 
of patients with hypertension due to renal 
artery stenosis are found to have fibro- 
muscular hyperplasia. It is emphasized that 
this disease may present itself in extrarenal 
vessels. With improved diagnostic and 
surgical techniques, treatment of the disease 
is possible wherever it manifests itself. The 
developmental mechanisms of the disease 
and the probability of occurrence in vari- 
ous vessels are discussed. 


Homer L. Twigg, M.D. 
Department of Radiology 
Georgetown University Hospital 
Washington, D, C. 20007 
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FINDINGS ON EXCRETORY UROGRAPHY CLOSELY 
FOLLOWING EXTRAVASATION OF CONTRAST 
MATERIAL FROM THE PELVIC URETER 


By D. R. McFARLANE, M.D. 


LANSING, MICHIGAN 


Aw radiologists are familiar with the 
relatively common occurrence of ex- 
travasation of contrast medium in the 
region of the vesicoureteral junction during 
attempted ureteral catheterization and 
retrograde pyelography. In most instances, 
the ureteral perforation occurs at the site of 
ureteral disease such as an impacted stone, 
infection or stenosis.^$ The frequency of 
ureteral perforation increases when spe- 
cialized catheters such as stone extractors, 
bulb catheters, metal tip catheters, etc., 
are used. It is likely that extravasation 
very frequently occurs in the absence of 
complete penetration of the ureteral wall 
by the catheter tip. A small defect in the 
ureteral mucosa may develop secondary to 
an abrasion from the catheter tip, ureteral 
distention, or other unknown factors and 
allow the contrast material to extravasate 
submucosally. Four types of extravasation 
frequently seen near the vesicoureteral 
junction have recently been described and 
illustrated by Friedenberg and Ney.? These 
are: (1) submucosal; (2) intramural; (3) 
subserosal; and (4) retroperitoneal extrava- 
sations. 

Following ureteral perforation or lacera- 
tion of the ureteral mucosa and extravasa- 
tion of contrast material in this area, the 
vast majority of ureters heals spontaneously 
without specific therapy. Although one 
would expect at least a temporary abnor- 
mality to be produced in the adjacent 
ureter and bladder by such an extravasa- 
tion, no reference could be found in the 
English literature to the changes produced 
in the excretory urogram or cystogram by 
this complication. This is perhaps related to 
the infrequency with which these examina- 
tions are performed immediately following 
traumatic ureteral catheterization and ex- 


travasation. Since the changes may simu- 
late other conditions such as ureteral ob- 
struction and bladder neoplasm, and since 
the history of recent perforation may not 
always be available when interpreting the 
excretory urogram, radiologists should be 
aware of the appearance that may result 
and keep this possibility in mind. 


REPORT OF CASES 


Case 1. This 62 year old white male was ad- 
mitted to St. Lawrence Hospital on November 
8, 1961 because of pain in his back and right 
flank and a “polyp in the colon.” Physical 
examination disclosed only slight right flank 
tenderness and benign prostatic hypertrophy. 
There were occasional red blood cells and § to 7 
white blood cells per high power field in the 
urine. A blood count was normal. A barium 
enema study disclosed a 2.5 cm. polyp in the 
ascending colon which was unchanged since an 
examination 3 months earlier. 

On November 9, 1961, cystoscopy was per- 
formed under general anesthesia. A urethral 
stricture was present. No bladder abnormality 
was described but the enlarged prostate was 
causing partial urethral obstruction. The right 
ureter was catheterized easily, but all efforts to 
catheterize the left ureter were unsuccessful and 
contrast material injected into the left ureteral 
orifice flowed back down around the catheter. A 
roentgenogram obtained at this time (Fig. 1) 
demonstrated extravasation of contrast ma- 
terial arising from the intramural portion of the 
left pelvic ureter. The examination was ter- 
minated and excretory urography was re- 
quested and performed about 4 hours later. The 
extravasated contrast material had completely 
absorbed when the preliminary roentgenogram 
was obtained. The upper urinary tracts were 
grossly normal and there was no ureteral ob- 
struction. On the 10 minute study (Fig. 2), a 
filling defect in the left wall of the bladder was 
obvious and remained constant on roentgeno- 
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grams made at 12, 15 and 60 minute intervals. 
The patient then voided but a post voiding 
cystogram (Fig. 3) demonstrated considerable 
bladder residual as well as the filling defect. 

No urinary tract problems developed follow- 
ing this procedure and the patient was dis- 
charged on November 25, 1961 at which time 


he had no specific urinary symptoms. 


Case II. A 56 year old white male was ad- 
mitted to St. Lawrence Hospital on December 
28, 1961 because of gross hematuria. He had 
experienced occasional nocturia and dysuria for 
several months. Physical examination was nega- 
tive except for moderate prostatic enlargement 
without evidence of malignancy. Urinalysis and 
a complete blood count were normal. Cystos- 
copy was pertormed under general anesthesia 
on December 29, 1961. The cystoscopist de- 
scribed enlargement of the median bar and 
median lobe of the prostate, and the mucosa 
over the enlarged portions bled easily. There 
was no evidence of bladder tumor. Despite 
several attempts, a catheter could not be 
passed up the left ureter. Contrast material 
was then injected into the left ureteral orifice 
through a small bulb pine cone catheter and a 
roentgenogram was obtained (Fig. 4). The ex- 
travasation of contrast medium from the intra- 
mural portion of the left ureter was noted and 
the procedure was terminated. 

Excretory urography was done later the 
same day. The extravasated contrast material 
was no longer visible; however, there was par- 





FiG. 1. Case 1. Extravasation of contrast medium 
around left pelvic ureter following unsuccessful 
ureteral catheterization. 
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F16. 2. Case 1. Ten minutes after injection of $o per 
cent hypaque, a filling defect is seen in the left 
bladder wall and the bladder appears elevated. 
There is no ureteral obstruction or extravasation. 


tial obstruction of the intramural portion of the 
left ureter and a filling defect in the left bladder 
wall (Fig. 5). In 1 hour, extravasation of con- 
trast material was again noted outside the 
lumen of the left pelvic ureter (Fig. 6 and 7). 
The subsequent course was uneventful and 





Fic. 3. Case 1. After attempted voiding, an obvious 
filling defect remains in the bladder inferiorly on 
the left. The patient was able to void only a small 
amount, 
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Fic. 4. Case ir. Extravasatior. of contrast medium 
following unsuccessful left uzeteral catheterization 
and retrograde pyelography. 





the patient was discharged on December 30, Fic. 6, Case 11. One hour urogram shows obstruction 
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1961 at which time he was repo! tedly void- of the distal left ureter and contrast medium ex- 
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ing without difficulty. travasation. Bladder filling defect again seen. 


DISCUSSION 


Most urologists now consider instrumen- 
tal ureteral perforation and extravasation a 
relatively benign complication, but prior to 
the availability of antibiotics, this was 
regarded as a potentially dangerous situa- 





Fic. 5. Case 11. Ten minute study from an excretory 
urogram. Filling defect seen in left urinary bladder Fic. 7. Case ir. Postvoiding roentgenogram showing 
and slight dilatation of -eft upper collecting sys- ureteral obstruction, extravasation of contrast 
tem. No extravasated contrast medium is visible. medium, and deformity of the urinary bladder. 
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tion. The described cases indicate that a 
significant localized reaction is produced at 
the site of extravasation and may lead toa 
mass in the region of the ureterovesical 
junction, probably resulting from edema, 
hemorrhage, and/or spasm. The duration 
of these changes is unknown but they are 
undoubtedly temporary in view of the 
frequency of periureteral contrast extrava- 
sation and the infrequency of serious com- 
plications. 

Unless specialized catheters have been 
used, a complete perforation of the ureteral 
wall by the catheter will nearly always 
indicate an abnormal ureter at that point. 
Many urologists believe, however, that a 
mucosal tear in the ureter may occur even 
when ordinary catheters are used and allow 
extravasation of contrast medium out of a 
normal ureter even though the catheter tip 
has penetrated no more than the mucosal 
laver or perhaps merely scratched the 
mucosa. In an experimental study, Wesson* 
was unable to perforate the normal ureter 
in fresh necropsy specimens using ordinary 
catheters. Perforation may follow repeated 
attempts at ureteral catheterization when 
there is insufficient time between instru- 
mentations for the ureter to recover. A 
stone impacted in the distal ureter may 
predispose the ureter to spontaneous or 
instrumental perforation. An unusually 
large stone in the terminal ureter may pro- 
duce a filling defect in the urinary bladder 
by direct extrinsic pressure on the bladder 
wall. 

Excretory urography is the most readily 
available method in diagnosing ureteral 
injuries and also provides a guide to ther- 
apy.’ More frequent use of excretory urog- 
raphy following surgical procedures on the 
lower urinary tract would probably show 
the frequency of complications to be greater 
than is clinically suspected. Early demon- 
stration of these injuries would allow appro- 
priate therapy to be instituted promptly. 
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SUMMARY 


I. Laceration of the ureteral mucosa or 
perforation of the ureter during ureteral 
catheterization with subsequent extravasa- 
tion of contrast medium is a relativelv 
frequent complication of retrograde pyelog- 
raphy. 

2. No reference to the roentgenographic 
findings when excretory urography is per- 
formed soon after this complication could 
be found in the English literature. 

3. Two case reports are presented which 
illustrate the findings which may result 
from this sequence of events. 

4. Bladder filling defects simulating car- 
cinoma, ureteral obstruction, and extrava- 
sation of the intravenously administered 
contrast medium about the distal ureter are 
three findings illustrated by these cases. 

5. Complete ureteral perforation by a 
catheter usually occurs only if the ureter is 
diseased or damaged or if specialized cathe- 
ters such as stone extractors and metal tip 
catheters are used. 


Radiology Department 
St. Lawrence Hospital 
1210 W. Saginaw Street 
Lansing, Michigan 
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A DEVICE FOR OBLIQUE ROENTGENOGRAPHY 
WITH URETERAL COMPRESSION DURING 
INTRAVENOUS UROGRAPHY* 


By MARVIN J. 


ST. LOUIS, 


E ES m of intravenous urograms is 
improved significantly by the applica- 
tion of extrinsic ureteral compression after 
the injection of contrast material. The usual 
ureteral compression device attaches to the 
roentgenographic table, making it im possi- 
ble to obtain exposures in oblique and other 
views which require mobility of the patient 
for positioning. To avoid this inadequacy, 

Steiner designed a device which girdles the 
patient, using inflatable pads to compress 
the ureters.* The purpose of the author is to 
describe a new ureteral compression device 


which was designed to permit patient 


mobility during excretory urography. The 
compression pressure also 1s applied by a 
pneumatic bag, but the device has the 


added advantage that effective ureteral 


compression is accomplished by means of 


cones. 
URETERAL COMPRESSION DEVICE 


Figure 1, 4, B and C shows the ureteral 
aippessinn device as photographed from 
3 aspects. Figure 2 1s a mechanical drawing 
of the component parts, with each part 
identified by letter. The legend tor Figure 2 
indicates the materials from which the 
parts are made. The device consists essen- 
tially of two compression cones (C) glued 
to a platform (A) which moves toward and 
away from another platform (B) on 4 pins. 
The pins are glued into holes drilled in plat- 
form B. Two straps with buckles (D) or an 
abdominal binder pass through cut-outs in 
platform (B) and completely encircle the 
patient, apping the apparatus to him. 
After tightening the straps or binder, a bag 
between the two platforms is inflated, com- 
pressing the ureters by forcing the cones 


* Elema-Schónander, Stockholm-Solna, Sweden. 
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MISSOURI 


M.D. 








Fic. 1. (4, B and C) Ureteral compression de- 
vice as photographed from 3 aspects. 


into the abdomen. All of the component 
parts of the apparatus are completely radio- 
lucent with the technical factors used for 
abdominal roentgenography. ft 

Intravenous urography with this com- 


+ The ureteral compression device is now manufactured by 


Dick X-Ray Company, 4000 Olive, St. Louis, Missouri. 


* From The Edward Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, Missouri. 
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PART E 
Glued Here 








Fic, 2. Mechanical drawing of component parts. 


Parts A and B: platforms made from 1 in. plexiglass, type G unshrunk. 


Part C: compression cone made from styrofoam. 


Part D: buckle made from $ in. bakelite, cloth laminated preferred. 

Part E: pin made from $ in. nylon rod with cap made from $ in. plexiglass. 

Straps: 5 ft. X 1 in. cotton luggage strapping or Velcro Hook #65 Universal Binder.* 

Tycos** latex bag for aneroid sphygmomanometer. Cut off short tube and plug wih nylon plug. 

Four foot mayon tubing 3/16 in. internal diameter X 1/16 in. wall thickness connects the latex bag to the 


bulb with a coupling made of nylon. 


Parts C and E are glued to parts A and B, respectively, with Rez-n-glue.*** 


* Westinghouse X-Ray Corporation, 2519 Wilkins, Baltimore 3, Maryland. 
** Taylor Instrument Company, 95 Ames Street, Rochester 1, New York. 
*** Schwartz Chemical Company, Inc., $0701 Second Street, Long Island City, New York. 


pression device has been performed in over 
2,000 patients. The apparatus is well 
tolerated, and no complications have re- 
sulted from its use. The device provides 
excellent compression of the ureters and 


urograms of high quality (Fig. 3, 4, B and 
C), particularly when used with high vol- 
umes of contrast material. In addition to 
the preliminary 14 inchX17 inch survey 
roentgenogram of the abdomen, the follow- 
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Fic. 3. (4) Right posterior oblique, (B) anteroposterior, and (C) left posterior oblique intravenous urograms 
of normal left kidney during ureteral compression, 


ing roentgenographic program has proved 
adequate for routine Intravenous urogra- 
phy in most patients: 





Time Film Size Position Corm- 
pression 
3 min. 14X17inch Supine Of 
t min. 10X12inch Supine On 
7 min. 10X12inch Right and left 
oblique On 
ro min. I4X17 inch Prone Off 
I2 min. 1I4X17 inch Erect Off 
30 min. 1oXI2 inch = Supine pre- and 
post-voiding 
of bladder Off 


This program is modified or additional 


views are obtained for the investigation of 


hypertension, ureteral obstruction, or ex- 
trarenal retroperitoneal pathology. The use 
of high volumes of contrast material and 
the addition of exposures in oblique projec- 
tions with ureteral compression have made 


possible examination of the urinary tract 
with great confidence in a minimum of time. 


CONCLUSION 


A new ureteral compression device 1s 
described which makes possible complete 
patient mobility during excretory urogra- 
phy and greatly facilitates examination of 
the kidneys in a minimum of time. 


The Edward Mallinckrodt Institute of Radiology 
Washington University School of Medicine 
St. Louis, Missouri 


The author gratefully acknowledges the 
assistance of Mr. Harold Smith in the construc- 
tion of the ureteral compression device de- 
scribed. 
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URETERAL COMPRESSION DEVICE FOR EXCRETORY 
UROGRAPHY 


By T. 


G. DAUGHTRIDGE, M.D.* 


PHILADELPHIA, PENNSYLVANIA 


HE ureteral compression technique in 

excretory urographv is not new. In 
spite of numerous publications describing 
various methods of compressing the ureters, 
this technique is not widely used and when 
used, 1s often not utilized to best advan- 
tage. The purpose of the author is to de- 
scribe a simple and efficient compression 
device and to again emphasize the necessity 
of external ureteral compression for a de- 
tailed demonstration of the anatomy and 
pathologv of the pelvicalvceal structures. 


DESCRIPTION AND APPLICATION 
OF URETERAL COMPRESSION 
DEVICE 


This device,* a modification of that 
described by Steinert," is attached to the 
patient, not to the roentgenographic table 
and has satisfactorily fulfilled our require- 
ments for effective bilateral ureteral com- 
pression with a minimum of discomfort. 
The implement consists of a canvas belt, a 
plexiglass plate, a block of plastic foam, and 
two rubber balloons with connecting tubes 
and an inflation bulb (Fig. 1). 

The canvas belt is 5 inches wide and 48 
inches long. This 1s wide enough to mini- 
mize pressure over bony protuberances and 
other pressure sensitive areas and long 
enough to fit most patients. Additional 
lengths of belt may be added if necessary. 
Two nylon strips have been attached to 
either end of the belt. On one end of the 
belt, these strips are covered with stiff little 
hooks and on the other end, the strips con- 
sist of soft loops. These loops and hooks 
engage one another when pressed together 


* Distributed by the Pennsylvania X-Ray Corporation, Glen- 
side, Pa. 

1 Velcro®, manufactured by the American Velcro Corpora- 
tion. 
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Fic. 1. Components of the compression device (from 
top left): plastic foam block; plexiglass plate; 
canvas belt with Velcro strips; additional lengths 
of belt; balloons, tubing and inflation bulb. 


and securely fasten the belt in place until 
peeled apart. This eliminates the presence 
of metal buckle shadows and is a simple and 
effective method of attaching the belt. 

A plexiglass plate, 43 inches wide and 9 
inches long, fits in a pocket near one end of 
the canvas belt. The length of this plate 
and the construction of the device is such 
that pressure is exerted only on the soft 
tissues between the anterior iliac spines. We 
have found this one size to be satisfactory 
in all patients except young children. The 
plastic foam block is 2 inches thick and 
slightly wider and longer than the plexi- 
glass plate. The rubber balloons have a 100 
cc. capacity and are distended by means of 
an ordinary manual inflation bulb. 

The device is attached to the patient by 
sliding the belt beneath the hips so the 
plexiglass plate will overlie the lower ante- 
rior abdomen (Fig. 2.7). The rubber bal- 
loons are placed over the lower abdomen on 
either side of the midline and are covered 
with the plastic foam block (Fig. 2B). The 
plexiglass is then placed on the foam block 


* Associate in Radiology, University of Pennsylvania School of Medicine, Philadelphia, Pennsylvania, 
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Fic. 2. Application of device. (4) The canvas belt is placed beneath the hips so that the plexiglass plate will 
lie over the lower abdomen. (B) The balloons are placed on either side of the midline and the plastic foam 
block is in place. (C) The belt is securely in place, and the patient is positioned for the anteroposterior 
roentgenogram. (D) The patient is positioned for oblique projections with the compression device un- 


changed. 


and with slfght pressure, the belt is fastened 
in position (Fig. 2C). The plastic foam 
serves 2 purposes: (1) to hold the balloons 
in place and (2) to maintain the tension of 
the belt, preventing it from slipping about 
the patient. If the device has been properly 
placed, inflation of the balloons will result 


in excellent ureteral compression with 
minimal discomfort. The patient is free to 
move about and may be examined in any 
position necessary (Fig. 2D). 

No pressure gauge is employed; the 
patient’s tolerance is used as a guide to the 
amount of compression to use. There have 
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been no instances of hypotension attribut- 
able to the belt as mentioned by Olsson," 
who recommends a predetermined pressure 
gauge reading. 


USE OF THE COMPRESSION: BELT 
FOR EXCRETORY UROGRAPHY 


Proper preparation of the patient for 
excretory urography is still a necessity in 
spite of the use of compression and the 
newer contrast agents availabie. We recom- 
mend dehydration of the patient for 12 or 
more hours and cleansing of the colon by 
laxatives. We do not use enemas routinely. 

Our basic urographic procedure is de- 
scribed below. However, we in no wav limit 
the examination to a specific routine, but 


FIG.. 3. 
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vary the procedure to meet the needs of the 
particular patient. 

After the survev examination, roentgeno- 
grams of the kidneys are exposed at 3 
and, or 5 minutes following the injection of 
contrast material to demonstrate the pres- 
ence of function bilaterally. Compression is 
then applied as previously described and 
maintained for at least 5 minutes before 
roentgenograms in frontal and oblique 
projections of the kidneys are obtained 
(Fig. 3, 4-D). Proper application of the 
compression device is a necessity and this 
requires a complete understanding of the 
mechanics and physiology involved by the 
technologist. As noted by Hamby and 
Kirsh the application of pressure to the 
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Normal urograms. (4) Without compression, the lower calyceal groups on the left are incompletely 


filled. (B) With compression, all the calyceal groups are well opacified. (C and D) Oblique roentgenograms 
with compression showing the value of visualizing the pelves and calyces completely filled in more than one 


projection. 
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lower abdomen may decrease femoral pul- 


sations. This 1s particularly true of our 


method in older patients with flaccid ab- 
dominal musculature. This should be 
checked for and obliteration of the pulses 
avoided. 

The initial roentgenograms are reviewed 
by the radiologist, anc, if exposures in 
other projections are necessary, these may 
be obtained by moving the patient to the 
desired position with the compression in 
place. When the kidneys have been satis- 
factorily demonstrated, the compression is 
removed. Roentgenograms are made for 
demonstration of the ureters immediatelv 
upon release of the compression, at which 
time they are usually well opacified. The 
appropriate bladder roentgenograms are 
subsequently made. 


T. G. Daughtridge 
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As stated before, this procedure is varied 
at any time depending upon the require- 
ments of a particular case. In this respect, 
another advantage of this device is the ease 
with which compression may be applied to 
one side only. 


COMPLICATIONS 


There have been no complications at- 
tributable to the use of this device. Pvelo- 
renal backflow mav occur on occasion, but 
no significant sequela has been noted (Fig. 
4, 2, B. and y. 

One patient with a testicular tumor had 
delaved opacification of the left kidnev as 
observed on the initial roentgenogram (Fig. 
5/1). This suggested the possibility of com- 
pression of the major vessels bv abnormal 
lymph nodes at the left renal hilus. In a 





lic. 4. Pyelorenal backflow. (4) Note ‘“‘bal- 
looning" of the left lower pole calyx. (B) 
Pyelo-interstitial backflow. (C) Pyelo-inter- 
stitial, pyelolymphatic and possibly pyelo- 
venous backflow. 
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FIG. 5. Anomalous left renal vein. (4) In an anteroposterior roentgenogram, a nephrogram but no calyceal 
filling is seen on the left with compression in place. (B) In an anteroposterior roentgenogram following 
repeat injection of contrast material and without ureteral compression, the left collecting system is vis- 


ualized. 


repeat examination without compression 
(Fig. £5), however, prompt opacification of 
the left upper collecting svstem was ob- 
served. At the time of surgical exploration, 
no abnormal lymph nodes were found but 
the left renal vein was anomalous, coursing 
inferiorly and draining into the left com- 
mon iliac vein. The left renal artery was 
normal. It was assumed that the anomalous 
renal vein was occluded by the compression 
device on the initial examination. 


DISCUSSION 


Olsson" states that “if drainage of the 
kidney 1s not obstructed, the renal pelvis 


,? 
. 


and ureter will never be completely filled 
We have repeatedly found this incomplete 
filling of the collecting structures to present 
a serious problem in evaluation and inter- 
pretation of urograms (Fig. 6 through 9). 
This has resulted in erroneous diagnoses, 
repeat excretory urograms and unnecessary 
retrograde pyelograms. Although the inci- 
dence is low, there is a potential hazard 
inherent in all of these examinations. There- 
fore, 1t 1s necessary that the best possible 
visualization of the anatomy in question be 
obtained at the time of the initial examina- 
tion. 

The reasons for incomplete filling of the 





Fic. 6. Normal urograms. (4) Incomplete visualization of the pelves and calyces prior to compression. 
(B) After compression, the pelves and calyces are well seen and are normal. 
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Fic. 7. Normal urograms. (4) Incomplete opacification of the pelves and calyces with poor visualization of 


/ 


the left lower pole structures. (B) After compression, all calyceal groups are well seen and are normal. 


pelvis and calyces in the absence of obstruc- 
tion are threefold. First, the normal, non- 
obstructed pelvicalyceal collecting struc- 
tures and ureters are dynamic organs with 
periocic peristaltic activity. This systolic 
and diastolic activity is consistently noted 
in cinefluorograms and the anatomic details 
have been well described by  Narath.!? 
Second, the specific gravity of the opaque 
media used in excretory urography 1s such 
that the opacified urine may layer in the 
more dependent parts of the collecting 
system without opacification of the remain- 
ing areas. Ettinger* has described this as a 
frequent finding in both excretory and 
retrograde pyelographv. The gross anat- 
omy of the upper urinary tract 1s the third 


factor. The superior pole of the kidney is 
normally more dorsal than the lower pole 
and the minor calyces are arranged in dor- 
sal and ventral groups relative to the pelvis. 
Thus, with the patient maintained in the 
supine position, and without the presence 
of obstruction, the opacified urine will laver 
in the more dependent areas of the kidnev, 
leave the upper urinarv tract, enter the 
ureter and pass on to the bladder without 
opacifying the more ventral parts of the 
renal pelvis and minor calyces. Pender- 
grass" and later Elkin? have recommended 
the use of additional roentgenograms in the 
prone position in order to better opacity all 
parts of the collecting structures. The 
Trendelenburg and erect positions are also 





Fic. 8. 


Calyceal cyst. (4) Without compression, the minor calyces are not well seen; a lesion could be present 
in either lower pole. (B) Compression results in excellent filling of the collecting structures bilaterally, re- 
vealing the lower pole calyces to be normal. A right upper pole calyceal cyst is present and a partial extra- 
renal pelvis on the right is now well demonstrated. 


hd 


4 


Ureteral Compression Device 





ic. 9. Multiple renal cysts. (4) A roentgengram made without compression suggests extrinsic pressure on 
the superior pole calyx. (B) After compression, two areas of distortion, one in the upper pole and another 
in the lower peripelvic area, are now well demonstrated. 


used by some. However, even with these 
additional projections, there may be layer- 
ing of the contrast material and inadequate 
demonstration of the collecting systems in 
continuity. 

Since urographies are most often per- 
formed with the patient in the supine posi- 
tion only, the studies are frequently inade- 
quate, requiring retrograde pyelography for 
satisfactory anatomic demonstration. With 
the opaque media available today, proper 
use of the compression technique can obvi- 
ate the need for retrograde pyelography in 
most instances if the kidney is functioning 
satisfactorily. 

Harrow® has described his compression 
technique, using a single midline balsa 
block or rubber bag with a band and rachet 
attachment on the urographic table for the 
source of pressure. Heetderks ef a/.? de- 


scribe a similar method using a roll of 


paper. These are effective methods of com- 


pression but limit the examination of the 
patient to one position because the com- 
pression band is attached to the table. This 
tvpe of compression does not conform to 
the anatomy of the lower abdomen and 
produces a disproportionate amount of 
pressure on the midline structures over- 
lying the lower lumbar vertebral column 
and sacral promontorv. The result is un- 
necessary discomfort for the patient, un- 
equal compression on the two sides due to a 
"see-saw" tendency with the vertebral 
column as the fulcrum and, as mentioned 
by Harrow and Sloane,’ lateral displace- 
ment of the aorta. 

Emmet, and Beare and Wattenberg! 
describe the use of 2 wooden blocks, one 
over each lower quadrant of the abdomen. 
This conforms to the regional anatomy but 
again the patient is limited to one position 
by the band attached to the roentgeno- 
graphic table. 
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The kidneys must be examined in at least 
2 different planes for adequate visualization 
of the pelves and differentiation of the 
ventral and dorsal minor calyceal groups. 
This cannot be satisfactorily achieved with 
the methods described above. 


SUMMARY 


An efficient and reliable compression 
device is described which is (1) attached to 
the patient, (2) permits the patient to move 
about and (3) conforms to the regional 
anatomy. 

There have been no complications at- 
tributable to the use of the device. 

With correct use of ureteral compression, 
complete opacification of the urinary tract 
is observed with few exceptions and the 
need for repeat examination or retrograde 
pyelography is reduced to a minimum. 


Department of Radiology 
3400 Spruce Street 
Philadelphia, Pennsylvania 19104 
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URINARY TRACT ANOMALIES IN GONADAL 
DYSGENESIS* 


By WELLINGTON HUNG, M.D., and JOSEPH M. LoPRESTI, M.D. 


WASHINGTON, D. C. 


N 1938 Turner! described a clinical 

entity in phenotypic females charac- 
terized by sexual infantilism, congenital 
webbed neck and cubitus valgus. It has 
been recognized that a high percentage of 
these patients had a combination of non- 
sexual anomalies, including a shield-like 
chest, micrognathia, high palate, epican- 
thal folds, low-set ears, hypoplastic nails, 
idiopathic hypertension, lymphedema of 
the hands and feet, cutis laxa, keloid forma- 
tion, mental retardation and deafness.4 

Subsequently, it was established that ap- 
proximately 80 per cent of these patients 
were "chromatin-negative" and lacked the 
nuclear chromatin-positive body charac- 
teristic of genetic females.) These pa- 
tients have female external genitalia, uteri 
and fallopian tubes but no true Ovary is 
present.” Chromosomal studies of the 
"chromatin-negative" patients revealed 
the presence of 45 chromosomes with an 
XO sex chromosome constitution.? This is 


In contrast to the normal chromosomal 
number of 46 with an “XX” sex chromo. 
some complement in normal females and 
an "XY" sex chromosome complement in 
normal males. The term gonadal dysgenesis 
is probably more appropriate than Turner’s 
syndrome because of the wide spectrum of 
different clinical and chromosomal patterns 
seen in this entity.’ 

Skeletal abnormalities associated. with 
gonadal dysgenesis have recently been em- 
phasized in the radiologic literature! 7? 
The high incidence of abnormal intrave- 
nous urograms in this syndrome has not 
been stressed. Because of the occasional 
reports of an association of anomalous 
differentiation of the kidneys and upper 
urinary tract in gonadal dysgenesis,? 9.5 all 
new patients with gonadal dysgenesis seen 
at this Hospital during the past 2 years 
have had intravenous urographv. The 
diagnosis of gonadal dysgenesis was defi- 
nitely established in each phenotypic fe- 


* From the Departments of Endocrinology and Radiology, Children's Hospital of the District of Columbia, the Departments of 
Pediatrics, George Washington and Georgetown University Schools of Medicine, and the Department of Radiology, George Washing- 


ton University, Washington, D. C. 


TABLE I 


SUMMARY OF CLINICAL AND ROENTGENOLOGIC FINDINGS 








Patient Age (yr.) Height Height 


Webbed 


Low-Set : 
Intravenous Urogram 


(in.) Age (yr.)* | Neck Ears 
K. W. 2/14. 303/8 newborn + + Incomplete rotation of right kidney 
K. S. 10/12  28.1/4 10/12 an + Incomplete rotation of both kidneys 
D. F. 2-9/12 32 I-9/12 = — Incomplete rotation of right kidney 
KJ, 8 42-1/2 5 — — Normal 
C. R. IO 44-3/4 6 — — Incomplete rotation of both kidneys 
Ne FF. 12-4/12 40 8-6/12 — — Left ureter-pelvic obstruction with 
hydronephrosis 
B. TL. 13-4/12  52-3/4 IO — — Horseshoe kidneys 
GG. E. 13-6/12 58 12 — — Left extrarenal pelvis 
Lh. 6. 16 56 11-6/12 — — Left incomplete rotation; right ureter- 





pelvic obstruction with hydro- 


nephrosis 





* From Wilkins, L. The Diagnosis and Treatment of Endocrine Disordersin Childhood and Adolescence. Second edition. Charles C 


Thomas, Publisher, Springfield, Ill., 1957. 
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Fic. 1. Patient C.R. Intravenous urogram shows 
incompletely rotated kidneys. 


male by the finding of a chromatin-negative 
buccal smear and the presence of 45 chro- 
mosomes with an XO sex chromosome 
constitution on chromosomal analysis of 
leukocytes. The results of intravenous 
urography in g patients are the subject of 
this report. 


ROENTGENOGRAPHIC FINDINGS 


In the present series, the over-all inci- 
dence of abnormalities seen on intravenous 
urography is high in comparison to other 
series. Of 9 patients with gonadal dysgene- 
sis, there were 8 (88.8 per cent) who had 
abnormal intravenous urograms (Table 1). 
Hortling? reported anomalies in 5 of 8 pa- 
tients (62.5 per cent), while Levin? re- 
portec that 2 of 3 patients he studied (66.6 
per cent) had abnormally rotated kidneys. 
Jeune and his associates? found abnormal- 
ities in 16 of 24 patients (66.7 per cent) and 
Lemli and Smith? reported that 9 of 14 
patients (64.2 per cent) in their series had 
anomalies. 

Four of our patients had incomplete ro- 
tation of one or both kidneys (Fig. 1). Two 
patients had ureter-pelvic obstruction with 
hydronephrosis (Fig. 2); 1 had horseshoe 
kidneys (Fig. 3); and 1 had an extrarenal 
pelvis on one side. It is interesting to note 
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that the only patient (R.J.) who had a 
normal intravenous urogram had none of 
the stigmata commonly associated with 
gonadal dysgenesis except short stature. 

The nature of the abnormalities reported 
by Jeune eż al. was as follows: abnormal 
rotation, 8 cases; horseshoe kidney, 2 
cases; low left kidney, 2 cases; unilateral 
renal hypoplasia, 2 cases; bifid pelvis, 1 
case; hydronephrosis, 2 cases; and absence 
of right pelvis, I case. 

Lemli and Smith’ reported the following 
abnormalities in their g patients: horse- 
shoe kidney, 4 cases; unilateral renal agene- 
sis, 2 cases; duplicated renal pelvis, 1 case; 
bifid collecting system, 1 case; and minor 
rotational anomaly of the kidneys, 1 case. 

The following abnormalities were re- 
ported by Hortling? double renal pelvis, 1 
patient; double renal pelvis and ureters, 1 
patient; abnormal rotation, 1 patient; and 
horseshoe kidneys, 2 patients. 

As seen in Table r, there is no correlation 
between the presence or absence of webbed 
neck or low-set ears and the anomalies seen 





Fic. 2. Patient J.H. Intravenous urogram shows 
partial ureter-pelvic obstruction with mild hydro- 
nephrosis of the left kidney. 


VoL. 95, No. 2 


on intravenous urograms. Therefore, the 
presence or absence of any of the commonly 
occurring stigmata of gonadal dysgenesis 
cannot be used to predict whether or not 
abnormalities of the urinary system exist. 
Rotational abnormalities of the kidneys 
are the most common anomaly of the uri- 
nary tract seen in gonadal dysgenesis. The 
great frequency with which anomalies of 
the urinary tract occur in patients with 
gonadal dysgenesis suggests that routine 
intravenous urography is warranted. 


SUMMARY 


I. Anomalies associated with gonadal 
dysgenesis as seen on intravenous urograms 
are more frequent than hitherto reported. 
In this study of 9 patients, it was found 
that 8 (88.8 per cent) had some form of 
urinary tract abnormality. 

2. Malrotation of the kidneys was found 
to be the most frequent renal anomaly in 
gonadal dysgenesis. 

3. Anomalous differentiation of the kid- 
neys and upper urinary tract is sufficiently 
common in gonadal dysgenesis to warrant 
routine intravenous urography. 


Wellington Hung, M.D. 

Children’s Hospital of the District of Columbia 
2125 13th Street, Northwest 

Washington, D. C. 20009 
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ic. 3. Patient B.L. Intravenous urogram shows 
classıc horseshoe kidneys. 
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URETHROGRAPHIC DIAGNOSIS OF BLADDER 
NECK CONTRACTION* 
By E. A. ELEBUTE, M.B., F.R.C.S., E.R.C.S.E,t and J. A. VEIGA-PIRES, M.D., 
(Oporto) DMRD 


LAGOS, NIGERIA 


LADDER neck fibrosis is a common 

cause of urinary obstruction. Out of 
soo cases of bladder neck obstruction 
treated by open operation, Winsbury- 
White? found bladder neck fibrosis in 31 per 
cent. At the Lagos University Teaching 
Hospital, which was opened in August, 
1962, out of 37 bladder neck obstructions 
treated by open operation, 9 were found to 
be fibrous. The preoperative diagnosis of 
this common condition is usually difficult 
and indefinite, being. made mainly by a 
process of elimination of other possible 
causes of bladder neck obstruction. We 
here describe a urethrographic sign which 
may be useful in establishing the diagnosis 
of bladder neck fibrosis. 


MATERIALS AND METHODS 


Between February, 1963 and May, 1964, 
urethrography was carried out at the Lagos 
University Teaching Hospital on 65 pa- 
tients who had symptoms and signs of 
urethral obstruction. These patients were 
selected for urethrography because they did 
not have palpably enlarged prostates and 
their obstruction was presumed to be due 
to other causes. A large variety of abnor- 
malities was diagnosed with the aid of the 
urethrograms. These have been described 
elsewhere.! For urethrography, we inject 
the contrast medium (60 per cent urografin 
mixed with equal volume of § per cent dex- 
tran in saline) through a Knutsson's can- 
nula into the.urethra, which has been made 
anesthetic with 2 per cent xylocaine Jelly. 
For the initial,part of the examination, the 
rays are directed sagittally at the root of the 
penis. First, 20 ml. of the contrast medium 
is injected to fill the anterior urethra. This 
is followed by the rapid injection of to-15 


ml., during which the patient 1s holding his 
breath and attempting to micturate. The 
roentgenograms are taken during the rapid 
injection. Similar rapid injections are made 
with the patient in both the right and the 
left semilateral positions, further roent- 
genograms being taken during all these in- 
jections. Lately, we have controlled the in- 
Jections with fluoroscopic examination with 
or without image intensification. 

When the examination of the urethra has 
been completed, the bladder is filled with 
dilute contrast medium and roentgeno- 
grams of the bladder are taken. The clamp 
is then removed and, with the patient 
standing, oblique roentgenograms of the 
urethra are taken during micturition. 


URETHROVESICAL STREAM EFFECT 


In 11 of the 65 patients, during the injec- 
tion of contrast medium, a jet-like stream 
effect was noted at the bladder neck (Fig. 
1). We have termed this phenomenon the 
urethrovesical stream effect. Although we 
have been able to identify it on some roent- 
genograms published by other workers, we 
have found no reference to it in the litera- 
ture. 


CLINICAL SIGNIFICANCE OF URETHRO- 
VESICAL STREAM EFFECT 


On correlating the finding of the urethro- 
vesical stream effect with clinical and 
operative findings, we have concluded that 
it occurs in cases of bladder neck contrac- 
tion. Of the II patients whose urethro- 
grams showed the stream effect at the 
bladder neck, 6 have been treated by open 
operation; and in all of these the operative 
diagnosis was bladder neck sclerosis. 

One of the remaining 5 patients had lin- 


* From the Departments of Surgery and Radiodiagnosis, University of Lagos Medical School, Lagos, Nigeria. 
T Present Address; University of Rochester School of Medicine and Dentistry, Rochester, New York, 
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ear and regular calcification of the bladder 
similar to that found in some of the cases of 
bilharzial bladder neck obstruction de- 
scribed by Fam and Le Golvan’? (Fig. 2 and 
3). In this patient the diagnosis of bladder 
neck contraction and calcification seems 
fairly certain, although it has not been con- 
firmed by an open operation. The other 4 
patients either refused operation or were too 
ill for surgery. It appears likely that these 
are cases of bladder neck contraction, al- 
though the diagnosis has not been con- 
firmed. 

Following are case reports of the patients 
in whom the diagnosis of bladder neck con- 
traction has been confirmed by open opera- 
tion. 


REPORT OF CASES 
Case 1. M.N., a male aged 57 years, was ad- 
mitted on January 28, 1965. He complained of 
severe difficulty in micturition, a poor stream, 
diurnal and nocturnal frequency and backache 
of 6 months’ duration. He had a past history of 
gonorrhea 5 years previously. Physical exami- 


l'1G. 1. Arrow points to the urethro- 
vesical stream effect. 


Bladder Neck Contraction 
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Fic. 2. Plane roentgenogram showing a bladder 
calcified from old schistosomiasis. 


, 





Fic. 5. Arrow points to the urethrovesical stream 
effect in a patient with a calcified bladder. 
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nation showed that he had a slightly tender 
prostate which was not palpably enlarged, a 
stiff back and a lipoma in his left groin. Hemo- 
globin was 13.3 gm. per cent and blood urea 62 
mg. per 100 ml. Roentgenologic examination of 
the lumbar spine revealed severe spondylotic 
changes at the 4-5 level. Urethrograms showed 
marked irregularity of the proximal part of the 
carvernous urethra without a definite stricture, 
and a urethrovesical stream effect. Cystoscopy 
disclosed marked trabeculation and sacculation 
of the bladder wall. At operation, bladder neck 
obstruction by fibrosis was diagnosed and 
treated by diathermy resection of a wedge from 
the posterior part of the internal meatus. Post- 
operative recovery was uneventful and the pa- 
tient's micturition was improved. 


Case 11. O.T., a male aged 34 years, was ad- 
mitted on June 22, 1963. He complained of fre- 
quency of micturition, dribbling, hesitancy and 
dysuria starting suddenly 1 week before admis- 
sion. Twelve hours before admission, he de- 
veloped absolute retention of urine. On exami- 
nation, his bladder was found to be distended 
to the umbilicus, but the prostate was not pal- 
pable. A No. 1o F. G. Gibbon's urethral cathe- 
ter was passed easily and the bladder was 
drained continuously because retention of urine 
occurred whenever the catheter was withdrawn. 
Cystoscopy revealed that the mucosa of the 
base of the bladder was rather hemorrhagic, 
and urethrograms showed no abnormality 
other than a urethrovesical stream effect. At 
operation, bladder neck sclerosis was diagnosed 
and treated by wedge resection of the posterior 
lip of the internal meatus. His postoperative 
recovery was slow but micturition was consid- 
erably improved. 


Case rit. A. A. M., a male aged 64 years, was 
admitted on July 28, 1963 because of complete 
retention of urine for 24 hours. He had had 
dysuria of fluctuating severity for 16 years and 
had attended another hospital regularly for 
urethral dilatation. Physical examination re- 
vealed a bladder distended to the level of the 
umbilicus but no palpable enlargement of the 
prostate. A Gibbon’s urethral catheter was 
passed easily and the bladder was drained con- 
tinuously. Hemoglobin was 14.0 gm. per cent 
and blood urea was 23 mg. per 100 ml. Cystos- 
copy revealed marked trabeculation and sac- 
culation of the bladder wall. At operation, blad- 
der neck fibrosis was diagnosed and treated by 
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wedge resection of the posterior part of the in- 
ternal meatus. Following this, he could pass 
urine well. 

Five months after operation the patient com- 
plained of return of dysuria and a poor stream. 
Urethrography done at this time showed filling 
of the prostatic ducts with contrast medium as 
well as the urethrovesical stream effect. It is 
presumed that the contraction of the bladder 
neck has recurred. 


Case iv. H. S., a male aged 57 years, was ad- 
mitted on February 27, 1964 with a history of 
dysuria, poor stream and dribbling for 6 
months. On examination, his bladder was dis- 
tended and his prostate was rather firm and 
only slightly enlarged. Two days after admis- 
sion he developed absolute retention of urine. 
A No. 10 F. G. Gibbon’s catheter was passed 
easily and his bladder was drained continuously. 
Hemoglobin was 12.1 gm. per cent and blood 
urea 72 mg. per 100 ml. Urethrography re- 
vealed a urethrovesical stream effect and ir- 
regularity of the proximal part of the caver- 
nous urethra without a definite stricture but 
with some intravasation of contrast medium 
into the corpus spongiosum. At operation, the 
diagnosis of bladder neck obstruction by a 
small fibrous prostate was made and a wedge 
resection was performed. He recovered well, 
though slowly, from the operation. 


Case v. M.A., a male aged 68 years, was ad- 
mitted on March 3, 1964 with a history of abso- 
lute retention of urine for 36 hours. This had 
come on suddenly and there was no previous 
history of dysuria or frequency. On examina- 
tion, the bladder was distended nearly up to 
the umbilicus, and the prostate felt knobby, 
but was only slightly enlarged. A Gibbon’s 
urethral catheter was passed and the bladder 
drained. Hemoglobin was 13.7 gm. per cent and 
blood urea was 42 mg. per 100 ml. At operation, 
the diagnosis was made of prostatic fibrosis and 
bladder neck contraction. A circular rim of tis- 
sue, including prostatic tissue, was removed 
with the diathermy. The patient made an un- 
eventful recovery and his micturition was prac- 
tically back to normal. 


Case vi. A.A., a male aged 40 years, was ad- 
mitted on December 2, 1965. He complained of 
severe dysuria, dribbling, poor stream and fre- 
quency of micturition, all of which had been 
present for a long but rather indefinite time and 
had worsened in the 6 days preceding admis- 
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sion, The patient was obviously ill. The bladder 
was not easily palpable and the prostate was 
not enlarged. Hemoglobin was 10 gm. per cent 
and blood urea was 79 mg. per 100 ml. A plain 
roentgenogram of the pelvis revealed a small 
caleifed bladder and an intravenous pyelo- 
gram showed that the left kidney was not func- 
tioning and the right kidney was grossly hy- 
dronephrotic. Urethrography showed a urethro- 
vesical stream effect. Although no ova of 
Schistosoma were found in the urine, the calcifi- 
cation of the bladder was presumed to be due to 
old schistosomiasis. Suprapubic cystostomy 
was performed to establish better drainage of 
the bladder. At operation, the bladder was 
tound to be small and rigid, and the internal 
meatus was pin-holed from sclerosis and calci- 
fication of the bladder neck. The patient rapidly 
deteriorated and died from renal failure. 


EXPERIMENTAL EVIDENCE OF THE 
SIGNIFICANCE OF URETHROVESICAL 
STREAM EFFECT 


We have attempted to evaluate the clini- 
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Fic. 4. Bladder-urethra equivalent. 
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"urethrovesical" stream 


l'1G. §. Arrow points to the 
effect produced by constricting the neck of the 
balloon with a string. 


cal significance of the urethrovesical stream 
effect by a simple experiment. For this we 
used a bladder-urethra equivalent, made 
from a toy rubber balloon and a piece of 
rubber tubing which had an internal diame- 
ter of 1.5 cm. (Fig. 4). The balloon was 
filled with 200 ml. of water. 

When the neck of the balloon was con- 
stricted by a string, a jet-like stream effect 
was produced on injecting the contrast 
medium (Fig. 5). On removing the con- 
striction from the neck of the balloon, no 
stream effect was produced. The laminar 
structure of the stream effect was replaced 
by a turbulent type of flow (Fig. 6). 


DISCUSSION 


Lindblom e a/? state that the urethro- 
cystographic sign of bladder neck contrac- 
tion Is a barrier protuding from behind 
and to which the alternative name of pos- 
terior bar may be given. Bladder neck 
fibrosis occurs mainly in 2 forms, ż.e., the 
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Fic. 6. There is no stream effect when the neck 
of the balloon is not constricted. 


circular type in which the fibrosis involves 
equally the whole circumference of the in- 
ternal meatus, and the posterior (or me- 
dian) bar typein which there is an elevation 
of the posterior lip. Irwin* found that two- 
thirds of 48 cases of bladder neck fibrosis 
treated by open operation fell into the cir- 
cular group, while only one-third fell into 
the posterior bar group. The urethrocysto- 
graphic sign described by Lindblom e al.’ 
refers only to the latter type. The sign 
which we have described here is particu- 
larly useful in the diagnosis of the much 
more common form of bladder neck fibro- 
sis—the circular type. Emmett? describes 
a sign of bladder neck contraction on retro- 
grade urethrograms produced by the injec- 
tion of viscous contrast medium. As the 
medium is forced through the narrowed 
opening at the bladder neck, it "layers out" 
in the bladder much as toothpaste extruded 
from a tube. The same physical arrange- 
ment which produces this “toothpaste 
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," gives the “stream effect" with a 
more fluid medium. 


SUMMARY 


1. A jet-like stream effect has been 
noticed to occur at the bladder neck in 
some patients during the injection of the 
contrast medium for retrograde urethrog- 
raphy. This phenomenon is termed the 
“urethrovesical stream effect." 

2. Clinical and experimental evidence is 
presented to show that the urethrovesical 
stream effect is a sign of bladder neck con- 
traction. 

3. This urethrographic sign is, therefore, 
offered as an aid to the preoperative diag- 
nosis of bladder neck contraction. 


E. A. Elebute, M.B. 

University of Rochester 
School of Medicine 

260 Crittenden Boulevard 

Rochester, New York 


We are grateful to“ Dr. G. A. Akinhanmi of 
the Department of Radiodiagnosis, and Mr. J. 
Dauber, Superintendent Radiographer, for 
their help, to Mr. S. Obafemi Johnson of the 
Medical Illustration Unit, for the prints of the 
diagrams and roentgenograms, and to Professor 
H. Orishejolomi Thomas for allowing us to 
make use of departmental records. 
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CALCIFICATION IN URINARY BLADDER TUMORS 


By ERNEST J. FERRIS, M.D.,* and STEPHEN J. O'CONNOR, M.D.f 


BOSTON, MASSACHUSETTS 


N THE past several years, there has 

been much written concerning the 
roentgenographic demonstration of calcifi- 
cations in primary and secondary tumor 
masses.” While in many cases, pathologic 
examination reveals calcification in the 
necrotic tumor, the recognition on plain 
roentgenograms 1s less common. An excel- 
lent review of abdominal calcifications has 
been presented by McAfee and Donner.! 
They re-emphasized the occasional presence 
of calcium in urinary bladder tumors. 
Emmett! in his textbook of urologv also 
shows examples of calcification in urinary 
bladder tumors. Because of the rather low 
incidence of such observations, we felt it 
worthwhile to report our series of cases 
with specific regard to the tvpe of calcifica- 
tion demonstrated roentgenographically. 


MATERIAL AND CLASSIFICATION 


Five cases of calcified bladder tumors 
were noted in 75 cases of urinary bladder 
tumors examined. One case, interestingly 
enough, demonstrated two different tvpes 
of calcification. 

Generally, three types of calcification 
were seen in the § positive cases: (1) hazy 
calcification, well circumscribed with a 
dense rim simulating the appearance of a 
bladder stone. Close inspection with a 
hand lens failed to show any lamellar 
structure (Fig. 1, 2, 3 and 4); (2) fine 
speckled calcifications, arranged irregu- 
larly or serpiginously with no definite 
margin (Fig. 1, 2, 3 and 4); and (3) coarse 
nodular calcifications with an ill-defined 
margin (Fig. 5). 

Ot the five tumors noted, one multifocal 
case (Fig. 1, 2, 3 and 4) demonstrated both 
Type 1 and Type 2 calcification. Three 
cases were seen with the Type 2 variety. 
One case, as demonstrated in Figure s, 





Fic. r. Plain roentgenogram of the pelvis shows a 
homogeneously calcific densitv with a fine denser 
rim (single arrow). Adjacent to this is noted 
speckled calcification (double arrows). This case 
demonstrated two types of calcification in a uri- 
nary bladder tumor. 


showed the calcification of Type 3. Four of 
the 5 cases were transitional cell carci- 
nomas. The single calcified squamous cell 
carcinoma showed the serpiginous calcifica- 
tion of Type 2. In this particular case, it 
was felt that an element of encrusted calci- 
hed cystitis was also present, but the 
tumor did contain within its substance 
small areas of calcific deposition. 





Fic. 2. Magnified view of Figure 1 shows the 
calcifications to better advantage. 


* [nstructor in Radiology, Boston University School of Medicine, Boston City Hospital. 
f Assistant Resident, Department of Radiology, Boston City Hospital. 
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‘ic. 3. Intravenous pvelogram of same case as in 
Figures 1 and 2 showing two contiguous bladder 
tumors (filling defects indicated by arrows) coated 
with opaque material. 


COMMENT 


Calcifications within the bladder or its 
wall do occur quite often. Among these, 
calculi are the most common and could 
conceivably be mistaken for a bladder 
tumor with calcification. The converse, 
however, would be more likely. Bladder 
stones are ovoid in shape with a homo- 
geneous density, and cartwheel or annular 
appearance. They may de mobile, although 
impaction does occur. 

Encrusted cystitis can on occasion cal- 
cify, and tends toward speckled calcifica- 
tions. Serpiginous calcifications as in blad- 
der tumors may also be seen. 





Fic. 4. Magnified view of I gure 3. The shape of the 
two filling defects noted on positive contrast study 
here conforms to the configuration and location of 
the calcifications noted in Figures 1 and 2. 


Ernest J. Ferris and Stephen J. O'Connor 
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Fic. 5. Air contrast study of infiltrating urinary 
bladder tumor demonstrating the nodular calcifica- 
tions in the tumor. 


Tuberculosis may result in small or large 
collections of calcium within the lumen 
itself. There is frequently associated 
ureteral and renal calcification as well. 
Arc-like calcifications of the bladder wall, 
similar to schistosomiasis, have also been 
noted. 

Schistosomiasis, not infrequently, pre- 
sents bladder wall calcification in the form 
of a "cast" of the bladder and the lower 
ureters may likewise be calcified. 

Retained foreign bodies such as a sponge, 
Foley catheter, and blood clots may calcity. 
One would expect the type of calcification 
in these instances to depend on the shape 
of the retained foreign body. 

Unusual cases of calcification include 
echinococcus, hemangioma, neuroblastoma 
and other less common tumors. 


CONCLUSION 


In evaluating the findings on plain 
roentgenograms in carcinoma of the uri- 
narv bladder, careful scrutiny of the pelvis 
may reveal calcification in the tumor. 
While the types of calcifications we en- 
countered were not of pathognomonic sig- 
nificance, we feel that awareness of their 
presence is of aid in the diagnosis of urinary 
bladder tumors. Of course, cystoscopic ex- 
amination remains the most accurate 
method of diagnosing bladder tumors. 
Opaque material or air cystography is of 
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considerable value for estimating the intra- 
luminal extension and the extent, if any, of 
involvement of the bladder musculature. 
Arteriography can be of value in determin- 
ing the degree of involvement of the bladder 
wall musculature as well as of the peri- 
vesical infiltration. All these clinical and 
roentgenographic contrast studies are usu- 
ally performed in the face of suspicious 
clinical symptoms. 

The patients we have seen with calcifica- 
tion in urinary bladder tumors were all 
symptomatic; however, we feel, that by par- 
ticular attention to the scout roentgeno- 
grams of asymptomatic patients, one could 
find a valuable clue in the diagnosis of 
bladder tumors by noting calcifications of 


the described types. 


SUMMARY 


Five cases of calcified urinary bladder 
tumors have been noted in 75 cases ex- 
amined. 

Three types of calcifications were seen: 
(1) hazy opacity with a dense rim; (2) 
speckled irregular or serpiginous stippling; 
and (3) nodular, coarse calcification. 

It is suggested that evaluation of the 
plain roentgenogram may, on occasion, 
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yield a clue to the diagnosis of urinary 
bladder tumors. Awareness of the signifi- 
cance of the calcification of the described 
types should lead to more definitive pro- 
cedures. 


Ernest J. Ferris, M.D. 
Department of Radiology 
Boston City Hospital 

818 Harrison Avenue 
Boston, Massachusetts 02118 
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ROENTGENOLOGICALLY DEMONSTRABLE CALCIFI- 
CATION IN TUMORS OF THE BLADDER* 


REPORT OF THREE CASES 


By HAROLD D. DAVIDSON, M.D., DAVID M. WITTEN, M.D., and 
ORMOND S. CULP, M.D. 
ROCHESTER, MINNESOTA 


ALCIUM as a roentgenographic mani- 

festation of tumors of the urinary 
bladder is an uncommon finding. Emmett’ 
stated that urinarv salts may be deposited 
on the surface of any type of urinary neo- 
plasm and that calcification often occurs in 
tumor necrosis. Nevertheless, in a series of 
1,000 cases of proven bladder tumors, of 
which 732 had roentgenographic examina- 
tions, Braband! found only § (0.69 per cent) 
that contained roentgenographically de- 
monstrable tumor calcification. This was in 
contrast to the more commonly noted find- 
ings of filling defect in the bladder (36.8 
per cent), hydronephrosis or hydroureter 
(9.8 per cent), unilateral functionless kid- 
neys (g.01 per cent), and filling defect in 
the bladder plusupper urinary tract changes 
(6.4 per cent). 

Interest in this subject was stimulated 
bv the finding of 3 cases at our clinic in 
which calcific densities, which were unlike 
the usual densities of phlebohths, uterine 
fibroids, or vesical stones, were seen on 
roentgenograms of the pelvis. These densi- 
ties were subsequently shown, bv appropri- 
ate contrast studies, to be located within 
filling defects in the urinary bladders of the 
3 patients, and the ultimate pathologic 
diagnosis in each case was malignant tumor. 


ASN 
cree > 
47774 


Fic. 1. Case 1. (a) Irregular calcific density in region 
of urinary bladder. (4) Calcium deposits within 
large tumor in lower and left lateral portions of 
urinary bladder. 





* From the Mayo Clinic and Mayo Foundation, Sections of Roentgenology (Dr. Witten) and Urology (Dr. Culp). Dr. Davidson is a 
Fellow in Radiology in the Mayo Graduate School of Medicine (University of Minnesota), Rochester, Minnesota. 
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REPORT OF CASES 


Case I. À 75 year old white man had had a 
diagnosis of chronic lymphocytic leukemia in 
1956. He was doing very well, however, when 
seen January 22, 1963. On June 12, 1963, he 
presented with gross hematuria of 11 days’ 
duration. This subsequently became associated 
with increased urinary frequency and an in- 
crease of nocturia from I to § times per night. 

Physical examination revealed a chronically 
ill appearing white man with slight spleno- 
megaly, small right axillary lymph nodes, and a 
slightly enlarged, benign-feeling prostate. Cal- 
cium was identified in the left region of the pel- 
vis (Fig. 14), and an excretory urogram re- 
vealed a large, partially-calcified, space-occupy- 
ing lesion in the left side of the bladder with 
some dilatation of the lower portion of the left 
ureter (Fig. 14). With the patient under general 
anesthesia, a transurethral resection of the 
vesical lesion was performed. The histologic 
diagnosis was papillary transitional cell car- 
cinoma of the bladder (Fig. 2). 


Case rl. A $4 year old white man presented 
at the Mayo Clinic on February 9, 1962, with 
nocturia, frequency, dribbling, hesitancy, nar- 
rowed stream, and a history of numerous trans- 
urethral resections that had been done for uri- 
nary retention during the preceding 3 years. 

On physical examination, he was found to 
have a firm, irregular, and slightly enlarged 
prostate. À roentgenogram of the abdomen re- 
vealed calcium in the region of the trigone (lig. 
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34), and a cystogram demonstrated an associ- 
ated filling defect of the urinary bladder (Fig. 
32). A transurethral resection was performed, 
and carcinosarcoma, containing elements of 
osteogenic sarcoma, was the pathologic diagno- 


sis (Fig. 4). 


Case mi. This 72 year old white man pre- 
sented at the Mayo Clinic in 1954 with signs 
and symptoms of urinary obstruction. A trans- 
urethral resection was done, and the pathologic 
diagnosis was benign prostatic hypertrophy. 
l'or 9 years he was well, and did not return until 
September 17, 1963, at which time he pre- 
sented with painless gross hematuria that was 
intermittent during the preceding 2 months; he 
had noted some mild frequency and nocturia. 
Physical examination revealed a blood pressure 
of 210 mm. of mercury systolic and 110 mm. 
diastolic, a hard pulsating mass in the left 
upper quadrant of the abdomen, and eyeground 
changes of group 3 hypertension (Keith- 
Wagener-Barker grouping). Blood urea nitro- 
gen was $7 mg. per 100 ml., and a roentgeno- 
gram of the abdomen revealed calcium de- 
posits in the right side of the pelvis in the region 
of the urinary bladder (Fig. 5). À cvstogram 
showed marked deformity of the bladder. At 
laparotomy, two significant lesions were found: 
a very large aortic aneurysm, and a 6 by 8 cm. 
ovoid mass on the right inferior aspect of the 
urinary bladder. A biopsy of the ovoid mass 
indicated a leiomyosarcoma (Fig. 6). 
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lic. 2. Case 1. Collection of cal- 
cium in area of tumor necrosis 
(hematoxylin — and eosin; 
X175). 
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lic. 3. Case 11. (a) Amorphous calcification in mid- 
urinary bladder region. (4) Calcification within 
lobular mass lesion of right lower urinary bladder. 


MATERIALS AND METHODS 


In each case, slides from the original 
biopsy specimen were reviewed for con- 
firmation of diagnosis and for evidence of 
calcification within the tumor; no calcium 
was seen. Of the three gross specimens ob- 
tained at operations, only two (Cases 1 and 
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11) were available for review. Roentgeno- 
grams were made of these, and calcific densi- 
ties were found and localized in both speci- 
mens. With these roentgenograms as guides, 
appropriate sections were stained with 
hematoxvlin and eosin and demonstrated 
calcium deposits. The calcific nature of 
these deposits was confirmed with the use of 
the von Kossa stain. 


DISCUSSION 


Hilbish and Bartter* grouped abnormal 
calcium deposits in soft tissue into 6 gen- 
eral categories: (1) metastatic calcification 
as occurs in renal tubules and other regions 
in the event of increased serum calcium, 
increased tissue alkalinity, or hyperphos- 
phatemia; (2) calcinosis, as seen in dermato- 
myositis and scleroderma; (3) dystrophic 
calcification, the most common type, which 
occurs in devitalized tissue, necrotic neo- 
plastic tissue, etc.; (4) heterotopic bone 
formation, as in myositis ossificans; (5) 
vascular calcification; and (6) stone forma- 
tion, as occurs in kidney and gallbladder. 

A slide was prepared from the calcium- 
containing specimen of Case 1, the transi- 
tional cell carcinoma. It exhibited a rather 
disarrayed collection of crystalline-like 
material within a framework of pyknotic 
nuclei and definitely necrotic tissue—all 
features of dystrophic calcification (Fig. 2). 

Pang,’ in reviewing the world literature 
concerning primary bony and cartilaginous 
tumors of the urinary bladder in 1958, 
found reports of 15 such cases, and he pre- 
sented 5 additional ones. Lesions in these 
cases were classified as follows: (1) mixed 
mesenchymal and epithelial tumors (7 
cases); (2) primary osteosarcoma and 
chondrosarcoma (11 cases); and (3) epithe- 
lial tumors of the bladder with stromal 
osseous metaplasia (2 cases). Although 
there was no mention of roentgenographi- 
cally demonstrable calcification in these 
tumors, calcium or actual bone was noted 
histologically in 16 of the 20 cases, and the 
histologic identification of densely calcified 
bone trabeculae was stressed in 3 cases. 

In 1959, Nicolai and Spjut? described a 
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FIG. 4. Case 11. Area of osteoid 
formation within malignant 
stroma (hematoxylin and eo- 
sin; X160). 


case involving primary osteogenic sarcoma 
of the urinary bladder, but there was no 
report of calcification seen roentgeno- 
graphically within the lesion. Dahlin? said, 
“To qualify in this category (as osteo- 
sarcoma) the proliferating malignant cells 
of the neoplasm must produce osteoid 
substance or material histologically indis- 
tinguishable from it in at least small foci." 
Although the histology of these lesions is 
extremely variable, Lichtenstein? stated 
that 2 criteria are necessary for this diag- 
nosis: (1) the presence of frankly sarcom- 


atous stroma and (2) direct formation of 


tumor osteoid and bone by this malignant 
connective tissue. Mineralized osteoid in a 
degenerating portion of the sarcomatous 
elements was seen in our Case 11 (Fig. 4). 

As previously noted, the necrotic tissue 
that surrounds the calcium deposits in Case 
I categorizes this lesion as dystrophic 
calcification, the third group of Hilbish and 
Bartter.*^ The osteogenic sarcoma of Case rr 
can be classified reasonably as heterotopic 
bone formation, group 4. Although histo- 
logic demonstration of the calcium seen 
roentgenographically in Case 111 was not 
possible, since the gross specimen was not 
available, it too probably represents dys- 
trophic calcification.’ 

The roentgenographic appearance of the 
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cases 1s described 


calcification in these 3 
best as amorphous in nature and ditfuse in 
distribution. As such, the lesions are readily 


distinguished from the calcification of 
urinary bladder stones, the curvilinear 
calcification that occurs in bladder diver- 
ticula or the chronically infected urinary 
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Case 111. Mottled calcific density in right 
lateral pelvis. 
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bladder, and the calcification seen as an 
incidental finding in the region of the 
prostate. 


SUMMARY 


The literature with regard to roent- 
genologically demonstrable calcification of 
urinary bladder tumors has been surveyed, 
and 3 additional cases in which this phe- 
nomenon occurred have been reported. The 
extremely rare finding of a primary osteo- 
genic sarcoma of the urinary bladder and a 
brief review of the related literature have 
been presented. The finding of unusual 
calcific densities in the region of the urinary 
bladder within a space-occupying lesion 
probably is an ominous sign. 


Mayo Clinic 
Rochester, Minnesota 55902 


All slides were reviewed with the assistance 


of Drs. David Dahlin and E. G. Harrison, Jr., 


Harold D. Davidson, David M. Witten and Ormond S. Culp 


OCTOBER, 1965 


Fic. 6. Case m1. Leiomyosar- 
coma of urinary bladder; ap- 
parent clefts are artifactual 
(hematoxylin and eosin; 


X 500). 


of the Mayo Clinic Section of Surgical Path- 
ology. 
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ARTERIOGRAPHIC STUDY OF RHABDOMYOSARCOMA 
OF THE URINARY BLADDER* 


By ARCH W. TEMPLETON, M.D.,t and IAN M. THOMPSON, M.D.t 


COLUMBIA, MISSOURI 


HABDOMYOSARCOMA (sarcoma 

botryoides), though relatively rare, 1s 
one of the major urogenital tumors of child- 
hood.? Because of its sarcomatous origin, 
this tumor tends to extend locally before 
metastasizing distantly. Complete surgical 
removal and resultant cure are possible if 
the extent of the tumor and its major blood 
supply can be determined. Arteriography 
can provide such information. 

The tumor vascular patterns of sarcoma 
botryoides are presented in this report. In 
addition, the pertinent clinical, cystoscopic 
and operative findings are documented. 


REPORT OF A CASE 


A 5 year old white male was referred to the 
University of Missouri Medical Center follow- 
ing 2 weeks of frequency, dysuria, urgency and 
strangury. The child had been treated with 
antibacterial agents for what was considered to 
be a cystitis. When symptoms persisted and a 
lower abdominal mass appeared, catheteriza- 
tion was attempted for the supposed urinary 
tract retention. Since the suprapubic mass did 
not disappear, an impassable obstruction was 
assumed. 

On admission, catheterization revealed no 
retention of urine and the urinalysis was within 
normal limits. A bimanual rectal-abdominal 
palpation revealed a large, firm, suprapubic 
mass which was thought to be of vesical origin. 
Though the mass was movable, it completely 
filled the pelvis; and therefore 1t was not possi- 
ble to determine whether any infiltration of 
contiguous structures had occurred. 

A retrograde cystogram demonstrated dis- 
placement of the urinary bladder to the right, 
anteriorly, and superiorly by a massive tumor 
arising either in the urinary bladder wall or ad- 
jacent to the bladder (Fig. 1.4). The bladder 
mucosa appeared intact and there were no in- 
travesical filling defects. Excretory urograms 
showed delayed opacification of a hydronephrot- 


ic left upper urinary tract and relative nor- 
malcy of the right upper urinary tract (Fig. 15). 
The chest roentgenogram was normal. 

At cystoscopy a smooth surfaced vesical wall 
mass was seen projecting from the left lateral 
and posterior aspects of the bladder. The char- 
acteristic grape-like clusters of a true botryoid 
type of sarcoma were not visible. Biopsies were 
taken and reported as consistent with sarcoma. 
Subsequent histologic examination revealed 
the presence of rhabdomyosarcomatous ele- 
ments. At the conclusion of the endoscopic pro- 
cedure, anesthesia was maintained and arteri- 
ography was performed, 

Using the Seldinger technique,! a 40 cm. red 
Ödman catheter with side holes was passed 
from the right common femoral artery into the 
distal aorta. Thirty cubic centimeters of 
methylglucamine diatrizoate* was injected un- 
der 8 kg. per square centimeter pressure by a 
Gidlund injector. Roentgenograms were ob- 
tained at the rate of 2 per second for 5 seconds 
and I per second for 7 seconds. Tourniquets 
were applied to the mid-thighs bilaterally just 
prior to injection. 

The arteriogram demonstrated a large single 
tumor mass confined to the pelvis. Extension to 
bone or other adjacent structures was not de- 
picted. The main tumor blood supply was from 
the vesical and middle hemorrhoidal branches 
of the hypogastric arteries, particularly the left 
(Fig. 24). The tumor vessels were tortuous 
and irregular in caliber, and were diffusely 
spread throughout the pelvis (Fig. 28). Later 
studies showed early venous filling and venous 
laking (Fig. 2C). 

At surgery, the bulk of the tumor mass and 
the close confines of the bony pelvis made 
cystectomy somewhat difficult. The prior 
knowledge of the location of the main arterial 
blood supply reduced blood loss to a negligible 
point. The urinary bladder and tumor were re- 
moved. There was no evidence of involvement 
of contiguous structures or adjacent lymph 


* Renografin-6o, E. R. Squibb & Son, New York. 


* From The Department of Radiology] and The Division of Urology, University of Missouri School of Medicine, Columbia, Mis- 
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nodes. More distant metastases were not ap- 
parent. The urine was diverted by ureterosig- 
moidostomy. 

Histopathologic examination of the tumor 
not only confirmed the rhabdomyosarcomatous 
nature of the neoplasm but the absence of re- 
gional lymph node involvement as well. 


DISCUSSION 


Malignant neoplasms of the urinary 
bladder in children are almost exclusively 
sarcomatous. Stemming from wolfian duct 
residua, thev are of that group of mesen- 
chymal tumors which may arise in the 
orbit, nasopharynx, and common bile duct; 
and are identical in most respects with the 
rhabdomyosarcomas of the prostate in the 
male child and of the vulvo-vaginal areas 
in the female child. These tumors are com- 
monly botryoid in configuration and the 
bulk of the visible intravesical neoplasm 
usually consists of gray-pink grape-like 
tumor clusters. Immature or mature stri- 
ated muscle fibers are the distinctive histo- 
logic features. 

The symptom complex which sarcomas 
produce in children are almost always 
identical and are characterized by the se- 
quence of events in this child's illness. The 
micturitional symptoms of irritation in the 
absence of actual infection are due to the 
encroachment on the bladder lumen by the 
tumor. The massive size attained by the 
tumor before diagnosis, as well as the pecu- 
liar delay in onset of local or distant metas- 
tases, reflects the muscular rather than 
epithelial site of derivation. 

The arteriographic findings in this case 
were valuable not only as the first docu- 
mentation of the arterial pattern of a 
rhabdomyosarcoma of the bladder in a 
B) m 3 child, but in assuring prompt diagnostic 
definition of the origin of the tumor, in 
delineating the lack of contiguous structure 





Fic. 1. (4) Anteroposterior roentgenogram from 
cystogram shewing marked displacement of blad- <<". i à; 
der su»eriorly and to the right. The bladder mu- infiltration or local metastasis and in 
cosa appears intact. (B) Right posterior oblique demonstrating the origin of the major 


pyelogram demonstrating anterior displacement tumor arterial blood supply. The informa- 


of bladder by large left pelvic mass. There 1s 


l : tion allowed cystectomy to be accom- 
hydronephrosis of left upper urinary tract. i : 


plished quickly and bloodlessly. The tumor 
vascular pattern was thoroughly distrib- 





uted throughout the entire tumor mass. 
Arteriovenous laking was no more promi- 
nent in this case than in the embryonal or 
Wilms’ type of tumor. 

Surgery is the treatment of choice. Not 
infrequently, significant palliation may be 
achieved with radiation therapy. The possi- 
bility of selective arterial infusion with 
chemotherapeutic agents in appropriate 
cases of solid embryonal tumors should be 
more extensively explored. 


CONCLUSION 


The arteriographic study of rhabdomyo- 
sarcoma of the urinary bladder in child- 
hood is presented and the diagnostic and 


FIG. 2. Arteriograms with mid-thigh tourni- 
quets applied. (4) Roentgenogram at 13 
seconds post injection showing early filling 
of tumor by vesicular and middle hemor- 
rhoidal branches of hypogastric arteries. 
(B) Roentgenogram at 24 seconds post in- 
jection identifies irregular tumor arteries. 
(C) Roentgenogram at 4 seconds post injec- 
tion demonstrating tumor arteriovenous 
fistula. The diffuse tumor vasculature is 
confined to the pelvis and contiguous meta- 
static lesions are not present. 


therapeutic potentials of such studies are 
discussed. A brief résumé of the character- 
istic clinical. and histologic findings is 
given. 


Arch W. Templeton, M.D. 
Department of Radiology 

University of Missouri Medical Center 
Columbia, Missouri 
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ANALYSIS IN DEPTH OF BLADDER CANCER 
TREATED BY SUPERVOLTAGE THERAPY* 


By SAMUEL S. KUROHARA, M.D., Px.D.,} PHILIP RUBIN, M.D.,t 
and NATHANIEL SILON, M.D.§ 


SAN DIEGO, CALIFORNIA 


Boe cancer affects the elderly 
population which is exposed to the 
risks of also dying from other diseases di- 
rectly unrelated to the cancer. Depending 
on the age of the patients, the proportion 
dying from unrelated causes may be con- 
siderable. Thus, the presently used survival 
rate is a poor end point criterion of the as- 
sessment of the results of treatment in 
bladder cancer and the efficacy of different 
forms of treatments may not be apparent. 
This may be one of the reasons for the gen- 
eral lack of agreement in the method of 
treatment for bladder cancer. Although 
there have been numerous reports on the 
specific types of treatments for bladder 
cancer, obtained retrospectively from se- 
lected populations, most of the data have 
been analyzed by descriptive statistical 
techniques and often the conclusions ob- 
tained have been misleading. 

In this paper an attempt 1s made to find 
out more about bladder cancer than previ- 
ously reported by the use of newer methods 
of statistical analysis and to suggest a better 
method of the reporting of the results of 
treatment. 


CLINICAL MATERIAL AND METHOD 
OF ANALYSIS 


This series consists of 137 cases of cancer 
of the urinary bladder treated at the Strong 
Memorial Hospital, Radiation Therapy 
Center, between April, 1952 to April, 1964. 
In a previous publication,” the results of 
the first 61 consecutive cases from this 
group of patients were reported. 


The radiation source was either the : 
mev. G.E. resonance transformer roentgen 
ray or the Picker Co? teletherapy unit. 
Treatment of patients was distributed 
equally between the two units, the patients 
from the earlier period of this study being 
treated on the roentgen-ray and those from 
the later period, on the Co*? units. The 
treatment techniques have been modified 
shghtly since the previous report. Patients 
with Stage B, and Bs lesions received radia- 
tion to the entire true pelvis through a 
10X12 to 13X13 cm.? field by a three field 
cross-fire, by rotational or by oscillational 
techniques, to a cumulative dose of 4,000 r 
in 4 weeks. Thereafter, the fields were re- 
duced to approximately 8X8 cm.* to in- 
clude only the bladder and an additional 
cumulative dose of 2,000 r was delivered in 
approximately 1.5 weeks. Patients with 
Stage C and D lesions received 6,000 r to 
the entire true pelvis in 6 weeks through a 
IOXIS to I5X15 cm.? field by rotational 
techniques. The oscillational technique was 
employed in 4 per cent of the cases, the 
rotational technique in 82 per cent and the 
fixed field technique in 14 per cent. The 
tumor doses varied from 1,000 to 6,500 r 
and 85 per cent of the cases received more 
than 5,000 r. 

The patients were clinically classified ac- 
cording to Marshall's anatomic stage! and 
according to Rubin's group. The data 
were analyzed with respect to the following 
clinical, pathologic or radiotherapeutic 
variables referable to the time of admission 
or to the time of onset of therapy: sex, age, 


* From the Department of Radiation Therapy, Strong Memorial Hospital, Rochester, New York. 
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condition of patient; associated diseases 
such as hypertension, cardiovascular and 
chronic pulmonary diseases; symptoms 
such as hematuria, dysuria, frequency, 
nocturia, pelvic pain, and weight loss; 
physical or laboratory findings such as 
residual urine, prostatic hypertrophy, cysti- 
tis, pyelonephritis, ureteral obstruction, 
blood urea nitrogen over 35 mg. per cent 
and hematocrit below 35 per cent; previous 
treatments such as fulguration or transure- 
thral resection, segmental resection, cystec- 
tomy and radioisotopic applications; inter- 
val between the first urologic treatment and 
radiotherapy; histologic type; histologic 
grade; region of bladder involvement; radi- 
ation techniques; immediate radiation 
reaction such as dysuria, frequency and 
diarrhea, and the time of maximal degree of 
each of these symptoms after onset of 
therapy; hemostasis (subsidence of hema- 
turia) and the time of subsidence after onset 
of therapy; tumor regression and time of 
complete regression from the final day of 
therapy; and the follow-up status of the 
patients. 

The follow-up status of each patient was 
ascertained by careful clinical examinations 
and by repeated cystoscopic procedures at 
irregular intervals of 1 to 3 months and also 
by autopsy when information was available. 

Although the specific causes of deaths 
were often difficult to ascertain, even with 
autopsy information, patients who had at 
the time of their deaths generalized metas- 
tasis associated with any one or combina- 
tions of the following conditions: ca- 
chexia, pneumonia, anemia, uremia or 
cardiorespiratory failure; or no generalized 
metastasis but had uremia and/or pyelo- 
nephritis secondary to bilateral ureteral 
obstruction due to local recurrence or per- 
sistence of cancer were classified as patients 
dying of cancer or of its effects. Those who 
died of localized disease without bilateral 
ureteral obstruction and showed no clinical 
evidence of generalized cancer but had 
other diseases which caused their demise 
were classified as dying of other causes with 
the presence of cancer; and those who had 
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no clinical evidence of recurrence or metas- 
tasis of cancer during their course of life 
were classified as dying of other causes 
without the presence of cancer. The latter 
group of patients were in a practical sense 
"cured" of cancer. 

Various statistical procedures were used 
in the analysis of the patients’ data, e.g., 
the Student t test, the chi-square test of 
Independence, analysis of variance, the 
Berkson-Gage method of calculation of 
survival rates? and the discriminant analy- 
sis for several groups.* Before using some of 
these procedures, histograms of each of the 
variables, considered for analysis, were 
plotted and the necessary transformations 
of the values were carried out in order to 
obtain the required distributions. For ex- 
ample, the linear survival time values were 
transformed into logarithmic values in 
order to produce approximately a normal 
frequency distribution for their utilization 
in the discriminant analysis. Calculations 
of the survival rates and the discriminant 
analysis were carried out by means of the 
University of Rochester, IBM 7074 elec- 
tronic digital computer. 


RESULTS 


A. ANALYSIS OF PATIENTS ACCORDING TO RUBIN'S 
GROUP AND MARSHALL'S STAGE 


I. Clinical and Physical Findings. 


There were 22 patients in Group 1, 81 in 
Group r1, 34 in Group 11 (Stage D), 41 in 
Stage OAB: and 62 in Stage B.C. The 
analysis of each of the variables was carried 
out according to these respective groups or 
stages; however, due to the extensiveness of 
the data, the tables have not been included 
1n this report. 

I. Sex: In the entire series there were 79 
per cent male and 21 per cent female pa- 
tients having similar distributions in all 
groups or stages. 

2. Age: At the time of onset of super- 
voltage therapy the per cent frequency dis- 
tribution of patients in the fourth to the 
ninth decades were 1, 3, 15, 27, 38 and 16, 
respectively. There were no significant 
differences in distribution among the groups 
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or stages. The average age was 70.5 years. 
No difference was found between the aver- 
age ages of both sexes. 

3. General Status: A clinical diagnosis 
of arteriosclerotic heart disease, hyper- 
tension, heart failure or chronic pulmonary 
disease was made in 45 per cent of the pa- 
tients. Their per cent frequencies were 
significantly higher in Group 1 and Stage 
B,C, 50 and 60 per cent as compared to 30 
to 35 per cent for the others. 

4. Symptoms: At the time of admission 
approximately 75 per cent of the patients 
had hematuria, 54 per cent had dysuria, 
and 65 per cent had nocturia or frequency. 
No differences in distributions were found 
among the groups or stages. Weight loss was 
present in 15 per cent and pelvic pain in 23 
per cent of the patients. The per cent fre- 
quencies of these symptoms were signifi- 
cantly higher in Group m1 (Stage D), 30 
and 50 per cent as compared to less than 15 
per cent in the others, respectively. 

5. Physical and Laboratory Findings: 
Residual urine was found in 18 per cent, 
prostatism 1n 38 per cent, cystitis in 33 per 
cent, pyelonephritis in 4 per cent, radio- 
logic evidence of ureteral obstruction in 36 
per cent, increased blood urea nitrogen in 
4 per cent and anemia in g per cent of the 
cases. The per cent frequencies of the latter 
three findings were significantly higher in 
Group ni (Stage D) than in the other 
groups or stages, 65, 12 and 23 per cent as 
compared to less than 34, 2 and 4 per cent, 
respectively. 

6. Previous Treatments: Seventy-five per 
cent of the patients were treated by trans- 
urethral resection or fulguration proce- 
dures. (55 per cent) or by segmental resec- 
tion (20 per cent). Only 6 per cent had an 
intracavitary radioisotopic procedure and I 
patient in the group (Stage D) had total 
cystectomy. There were no differences in 
the distribution of the various modalities 
of treatments among the groups or stages. 
Regardless of the group or stage, the aver- 
age interval between the first urologic 
treatment and supervoltage therapy was 
approximately 15 months. 
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II. Pathologic Findings. 


1. Histology and “Grade: Ninety-three 
per cent of the cases were diagnosed as 
transitional cell carcinoma, 5 per cent as 
epidermoid carcinoma, I per cent as sar- 
coma and I per cent as adenocarcinoma. 
There were 9 per cent of Grade 1, 17 per 
cent of Grade 11, 38 per cent of Grade 111, 31 
per cent of Grade rv and $ per cent of 
Grade v lesions. Most of the Grade iv 
lesions were found in Group 1u (Stage D). 
It must be mentioned that Group 1, by 
definition, does not contain lesions higher 
than Grade 11; therefore, the bias is self- 
imposed; however, the proportions of high 
grade lesions were greater in Stages B;C 
and D than in Stage OAB,. 


III. Supervoltage Therapy. 
I. Immediate Radiation Reaction: Figure 


1, 2, and c shows the per cent frequency 


distributions of the maximal degrees of 
urinary frequency, dysuria and diarrhea 
after the onset of therapy. These values are 
not the same as those obtained on admis- 
sion for the following reasons: the time 
elapse between admission and onset of 
therapy; the interposition of urologic and 
other procedures; the differences in the 
evaluation of symptoms among different 
physicians; etc. The degree of frequency or 
diarrhea was graded according to the num- 
ber of daily bladder or bowel movements, 
e.g., Grade 1 for 2-4 times, Grade 2 for 5-8 
times and Grade 3 for more than 8 times 
daily. The degree of dysuria was graded 
subjectively from 0-3. It is seen that nearly 
half of the patients did not have any of 
these symptoms at or after the onset of 
therapy. Of those who had frequency or 
dysuria, the per cent frequency of symp- 
toms decreased after 1 week, increased to 
maximum between 3:to 5 weeks and de- 
creased to low values at 8 or 9 weeks. In 
some of the patients the initial maximal 
symptoms may have been due to the cancer 
or to the cystoscopic procedure. On the con- 
trary, the per cent frequency of maximal 
diarrhea increased from initially low values 
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Fic. 1. (a, ^ and c) Immediate reactions during supervoltage therapy of bladder cancer. 
liG. 2. Subsidence of hematuria due to bladder cancer with supervoltage therapy. 


F1G. 3. Complete tumor regression with supervoltage therapy of bladder cancer. 


to maximum between 2 to 4 weeks and de- 
creased to low values at 6 to 7 'eeks. These 
per cent frequency values of the maximal 
complaints should not be confused with 
those without regard to maximal com- 
plaints. The former specifically indicates 
that, under these conditions of therapy, the 
maximal degree of symptoms occurs at the 
specified time intervals and tells nothing of 
their persistence thereafter, whereas the 
latter indicates the reverse. There were no 
differences in the per cent frequency dis- 
tributions of symptoms with respect to 
time after the onset of therapy among the 
groups or stages. Since various types of 
medications were administered to combat 
these symptoms, these per cent frequencv 
distribution. values of radiation-induced 
symptoms are likelv to be different from 
those of patients not given these medica- 
tions. 

2. Hemostasis: At the onset of therapy 
the per cent frequency of hematuria was 65 
as compared to 75 on admission. This slight 
decrease 1n incidence may be partly due to 
the partial removal of cancer at the time of 
cystoscopic examination before treatments. 


Hemostasis was achieved in 85 per cent of 
the patients. Figure 2 shows that by ; 
weeks of therapy or at a cumulative tumor 
dose of approximately 5,000 r, 75 per cent 
of the patients had complete subsidence of 
hematuria, 60 per cent had subsidence 
between 2 to § weeks, and 12 per cent be- 
tween 2 to 3 months. There were no differ- 
ences in the chronologic patterns of the per 
cent frequency distribution among the 
groups or stages. 

3. Tumor Regression: Seventy per cent 
of the patients had a sufficiently adequate 
number of repeated cystoscopic procedures 
to make it possible to assess their maximal 
tumor response. Of these, 47 per cent had 
complete regression, 22 per cent had partial 
and 31 per cent had no regression. Figure 3 
shows that approximately 80 per cent of the 
complete regressions occurred by 7 months 
after the completion of therapy, 68 per cent 
between 2 to Fi months, and IO per cent 
after 10 to 12 months. The reasons for the 
broad distribution in the per cent frequency 
values may be partly due to the irregular 
intervals of cystoscopic examinations; how- 
ever, Itis not uncommon to encounter situ- 
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Fra. 4. Survival rate according to histologic grade of 
bladder cancer after supervoltage therapy. 


ations in which bladder cancer may persist 
for many months, and then suddenly not be 
evident at subsequent examination. The 
per cent frequency of complete regression 
was significantly less in Group u1 (Stage D) 
than in the other groups or stages, 19 per 
cent as compared to 55 to 60 per cent. The 
distribution with respect to time after 
therapy did not differ among the groups or 
stages. 
4. Survival affer Supervoltage Therapy: 
(a) Histologic Grade. Figure 4 shows the 
survival curves of the patients with 
respect to histologic grade. Although 
the histologic grade of bladder can- 
cer has been reported to be of prog- 
nostic importance,*? in this series as 
well as in that of Miller et 27.,? there 
were no significant differences in the 
survival curves with respect -to 
grade. One of the reasons for this 
finding may be due to the fact that 
the biopsy specimens obtained from 
externally irradiated patients are not 
representative samples of the entire 
tumer. | 
(b) Clinical Stage and Group. Figures 5 
and 6 show the survival curves 
(solid lines) of the patients with 
respect to groups and stages. The 
difference between ‘the survival 
curves of Groups 1 and m was not 
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significant, but the differences be- 
tween each of these curves and that 
of Group 1 (Stage D) were signifi- 
cant. On the other hand, the differ- 
ences among the survival curves of 
Stages OAB;, B,C and D were sig- 
nificant. The reason that the curves 
of Groups 1 and 11 are not different 
is that since Group 1, by definition, 
contains Stages OAB, but no histo- 
logic grade higher than II, the re- 
moval of the higher but early stage 
lesions from Stage OAB, lesions and 
their placement into a group with 
Stages B.C lesions, decreases the sur- 
vival rate of the former and increases 
that of the latter group. Hence, when 
the grade of cancer is used for classi- 
fication purposes, it is important 
that it represent the major portion of 
the tumor in a patient. 

(c) Recurrence-Free Rate versusSurvival 
Rate. Figures ¢ and 6 also show that 
the recurrence-free rates (dotted 
lines) of the respective groups or 
stages are lower than the survival 
rates, especially in patients with 
Group 1 and Stage OAB, lesions. In 
these patients the cancer continues 
to recur even at § years after 
therapy, whereas in patients with 
Group 11 and Stage B,C lesions the 





Fic. 5. Survival (solid lines) and recurrence-free 


(dotted lines) rates according to Rubin's group of 
bladder cancer after supervoltage therapy. 
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recurrence-free and the survival rates 
are approximately the same at 3 to 4 
years. In Group rn: (Stage D) the 
recurrences continue until all the 
patients are dead by 3 years. In the 
entire series 23 per cent of the recur- 
rences were treated by fulguration or 
transurethral resection, 5 per cent by 
simple or total cystectomy, 154 per 
cent by irradiation and 6 per cent by 
chemotherapy. It is evident that 
survival rates, themselves, are not 
the optimal end point of measure- 
ment of the efficacy of supervoltage 
therapy in bladder cancer. 

(d) Region of Bladder Involvement. 
Figure 7 shows the survival curves of 
patients with Stages O to C lesions 
divided into groups with lateral wall, 
trigone plus posterior wall or bladder 
neck involvements. The difference 
in the curve of the group with lateral 
wall involvement and that with blad- 
der neck involvement was significant, 

‘but the differences in the curves 
among the other groups were not. 

(e) Radiation Dosage. Figure 8 shows 
the survival curves of each of the 
three groups with respect to cumula- 
tive tumor doses of less than 5,000 r 
(dotted lines) and of doses more than 
5,000 r (solid lines). Because of the 





Fic. 6. Survival (solid lines) and recurrence-free 
(dotted lines) rates according to Marshall’s stage 
of bladder cancer after supervoltage therapy. 
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Fra. 7. Survival rate according to region of bladder 


involvement in bladder cancer after supervoltage 
therapy. 


few cases in each of the former dose 
groups, the differences between the 
curves with respect to cumulative 
tumor doses were not significant for 
each of the three groups. However, 
the combined curves of these groups 
were significantly different with re- - 
spect to the two dose ranges. The 
major reasons that some of the pa- 
tients received less than 5,000 r were 
as follows: the reduced tolerance to 
treatments due to advanced cancer; 
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Fic. 8. Survival rate according to radiation dosage 


and Rubin’s group of bladder cancer after super- 
voltage therapy. Tumor dose of more than 5,000 r 
1s indicated by solid lines and less than 5,000 r by 
dotted lines. 


palliation was the aim of therapy; 
and the failure or refusal of the pa- 
tient to complete the prescribed 
course of treatment. 

5. Causes of Death: In the entire series 
12.4 per cent were alive with cancer, 11.8 
per cent were alive without cancer, 3.7 per 
cent were alive but the cancer status was 
not ascertained, 48.5 per cent were dead 
due to cancer, 13.8 per cent were dead due 
to other causes with cancer present, 8.0 per 
cent were dead due to other causes without 
cancer present, 1 patient was dead but his 
cancer status was not ascertained, and 1 
patient was lost to follow-up. 

Of the 71 per cent of the patients who 
were dead and whose cancer status was 
known, 57 per cent in Group 1 had died of 
cancer, 65 per cent in Group II, go per cent 
in Group i (Stage D), 55 per cent in 
Stage OAB, and 67 per cent in Stage B.C. 
The per cent frequency of deaths due to 
cancer was significantly higher in Group 
nr (Stage D) than in the other groups or 
stages. 

6. Complications of Therapy : There have 
been no strict criteria in the definitions of 
radiation complications. For example, in 
radiation cystitis, various degrees of symp- 
tomatic cystitis may be present. Some pa- 
tients may complain of mild but persistent 
symptoms lasting until their deaths 
whereas others may complain of severe but 
temporary symptoms. Quite often itis diffi- 
cult to distinguish whether the symptoms 
are due to the persistence of cancer, to the 
radiation treatments or to both. A good 
proportion of the patients with cystitis 
have infected urine and it is impossible to 
determine whether their symptoms are due 
to infection or to radiation, and whether the 
patients would not have had bacterial 
cystitis if it was not for the necessity of 
repeated cystoscopic examinations. Having 
defined radiation cystitis as cystitis symp- 
toms lasting more than 6 months without 
evidence of infection by culture or of cancer 
by biopsy, there were 4 cases that met this 
criterion. There were 5 other patients with 


Samuel S. Kurohara, Philip Rubin and Nathaniel Silon 


OcroBER, 1965 


prolonged duration of symptoms but with 
positive urine cultures for bacteria. A con- 
tracted bladder with a capacity less than 40 
cc. was present in 3 cases and these were 
also included with the patients with per- 
sistent cystitis. Ulceration and bleeding 
requiring blood transfusions occurred in 3 
cases. One of them had a total cystectomy 
procedure and tumor was found in the blad- 
der specimen. Bowel necrosis occurred in 1 
patient. Under these specifications the 
complication rate was 6 per cent (8/137) 
and, including the 5 patients with positive 
urine cultures, the rate was IO per cent 
(13/137). There were no deaths which 
could be ascribed to the supervoltage 
therapy procedure. 


B. ANALYSIS OF PATIENTS ACCORDING TO THE 
CAUSES OF DEATHS 

At the time of the undertaking of this 
study, 71 per cent (97/137) of the patients 
had died of various causes. Of these 69 per 
cent had died of cancer (Class X), 20 per 
cent of other causes with the presence of 
cancer (Class Y) and 11 per cent of other 
causes without the presence of cancer 
(Class Z). Seven variables, namely, age, 
stage of cancer, grade of cancer, duration of 
treatment, cumulative tumor dose, survival 
and recurrence-free times, were chosen arbi- 
trarily for analysis by the discriminant pro- 
cedure. Class Z, “cured? patients, was 
discriminated from the other classes be- 
cause of its long average survival time of 
42.5 months, as compared to 10.3 and 10.9 
months for Classes X and Y, respectively. 
In statistical terms, the generalized, multi- 
variate null hypothesis that the three 
classes have similar orientation in space 1s 
not tenable (p «o.oot). 

The average recurrence-free times of the 
latter two classes were 4.5 and 3.6 months, 
respectively. Survival and recurrence-free 
times contributed to 85.2 per cent of the 
discriminating power, stage to 14.7 per 
cent, age to O.II per cent and others to 
none. It is interesting to note that the re- 
currences occurred approximately 6 months 
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before the deaths of the patients in Classes 
X and Y. 

Since the survival and recurrence-free 
times are inherent features in the selection 
of patients in Class Z, as these were shown 
to be the discriminating variables, the 
analysis was carried out by excluding these 
two variables. The results showed that 
Class Y was discriminated from the other 
two classes, and stage contributed to 99 per 
cent of the discriminating power. It is men- 
tioned, here, that only 4 of the 19 patients 
in Class Y required definitive retreat- 
ments, #.¢., 3 required fulguration and 1, re- 
irradiation, 

Analysis of variance and multiple t test 
on single variables showed that the average 
survival and recurrence-free times were sig- 
nificantly higher in Class Z than in the 
other two classes, the average stage was 
significantly lower in Class Y (2.8 as com- 
pared to 4.0 and 3.5 for Classes X and Z), 
and average age was significantly lower in 
Class X (68.7 as compared to 74.8 and 
73.5 in Classes Y and Z). The average his- 
tologic grades, cumulative tumor doses and 
durations of treatment were similar in all 
three classes. 

Chi-square tests were performed on the 
distribution of each of the variables, men- 
tioned in the previous sections, among the 
classes. The only difference that was found 
to be of significance was the higher inci- 
dence of trigone plus posterior wall and 
bladder neck involvements in Class X than 


in the others. 


DISCUSSION 


The purpose of using statistics for the 
analysis of single variables (univariate 
analysis) of patients in this study is to 
standardize the differences in the distribu- 
tions or in the mean values of the variables 
at the maximally accepted level of signifi- 
cance of say 5 per cent. For example, in the 
chi-square test of homogeneity of distribu- 
tion of variable between two groups of a 
sample size of 10 subjects each, the differ- 
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ence must be approximately 5o per cent in | 
order for it to be of significance at. this 
level, in two groups of 20 subjects each, the 
difference must be approximately 35 per 
cent, in two groups of 40 subjects each, ap- 
proximately 25 per cent, etc. However, 
since statistical assumptions are often not 
met in retrospective data, the results of 
statistical analysis of such data must be: 
interpreted with caution. 

Far too often in the medical literature 
differences in values, which can occur by 
chance alone under the above stated statis- 
tical conditions, are stated to be of signifi- 
cance or of no significance depending on 
certain medical preconceptions. By using 
statistical criteria the differences in values, 
which may appear large or small especially 
when converted to percentage values, can 
be accepted as being significant or not at a 
prescribed level, depending on the sample 
size and/or dispersion. 

The discriminant analysis for several 
groups is used since it is known that most 
medical data are multivariate in scope. In 
the analysis of the data from this series, all 
of the variables used were not handled by 
this procedure because of the small sample 
size and the differences in population dis- 
tribution of some of the variables. Hence, 
only seven variables were analyzed with the 
intent of finding out which of these would 
contribute most in discriminating the three 
classes of patients. 

The population of bladder cancer pa- 
tients reported herein 1s older than that re- 
ported by some of the authors. For exam- 
ple, the average age in this series 1s 70.5 
years, as compared to 56 in the series of 
Schwartz ef al," 58 in Whitemore and 
Marshall's group, 61.3 in Claridge and 
MacDougall’s? cases, 62.6 in Thompson’s® 
group, and 66.5 in Watson and Campbell’s™ 
cases. Furthermore, 54 per cent of the pa- 
tients are over 70 years, as compared to 23 
per cent in the cases of Miller e al." and 14 
per cent in the series of Dean e a/.* There- 
fore, it is not surprising to have found a 
high incidence of cardiovascular and 
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chronic pulmonary diseases. Also 75 per 
cent had been treated previously with an 
average delay of 20 months. In other words 
these patients were of poor risk for radical 
therapy because of their advanced age, 
associated diseases and advanced cancer. 
Despite these disadvantages, it was possible 
to arrest the cancer in 31 per cent of the 
group of dead patients so that they could 
die of other causes, not directly related to 
the cancer, and to attain an "absolute cure" 
of 11 per cent with a low incidence of com- 
plications. 

The aforementioned are only a few of the 
many examples of differences in distribu- 
tion of variables from one selected popula- 
tion of bladder cancer patients to another. 
Because of this realization, no comparison 
of survival rates of this series has been 
made with those of others. 

The analysis of each of the variables 
among the groups or stages shows that the 
stage of bladder cancer, directly paralleled 
by the increased incidence of adverse clini- 
cal or laboratory findings, e.g., weight loss, 
pelvic pain, ureteral obstruction, increased 
blood urea nitrogen, anemia, and nonre- 
sponsiveness of cancer to irradiation, is the 
most important in predicting the survival 
of the patients. Independent of stage, the 
involvement of bladder neck region reduces 
their survival. However, the result of dis- 
criminant analysis fails to show that the 
earliness of stage is of major significance in 
the "cure" of cancer patients. It implies 
that the patients who died of other causes 
with cancer present had an earlier initial 
stage, but because of their advanced age 
and the presence of other age-dependent 
diseases, they died of these diseases rather 
than of their bladder cancer. Because the 
time of recurrences was the same in pa- 
tients who died of cancer and in those who 
died of other causes with cancer present, it 
1s speculated that the cancer was less malig- 
nant in the latter group, although many 
other variables, some of which may be im- 
portant in the predictability of “cure” of 
cancer, have not been considered. 

Survival rate alone, is not a suitable 
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criterion of the end point of success in the 
treatment of bladder cancer. From pub- 
lished reports it can be estimated that in 
the elderly age group approximately 20 to 
30 per cent of the patients with bladder 
cancer die of seemingly unrelated causes. 
With such high proportions of patients 
dying of these causes rather than cancer, 
the efficacy of a treatment procedure may 
not be apparent, since in the present status 
of cancer therapy only small percentages in 
improvements are expected. Furthermore, 
since reports show that the crude survival 
rates decrease with increase in age,® it is 
assumed that this decrease was due to an 
Increase in the incidence of deaths due to 
unrelated causes. 

Our figures show that nearly all of the 
recurrences, local, regional, or distant, oc- 
curred within 3 years after therapy. Miller 
et al.” estimate that 95 per cent of local 
recurrences in their series occurred before 
3 years, although they state that the recur- 
rences may be often difficult to distinguish 
from new primary lesions. 

In conclusion, it is stated that the results 
of supervoltage therapy of bladder cancer 
in this series, consisting of elderly patients, 
is encouraging, 7.e., 31 per cent of them did 
not die of their cancer. The analysis of 
clinical data in terms of recurrence-free 
and survival rates, as well as of the causes 
of death, is a better method of assessment 
of results in the treatment of bladder can- 


_cer than in terms of survival rates alone, 


since a considerable portion of the patients 
may die of other causes with or without 
recurrences. However, due to the many 
differences in variables from one selected 
population to another, the comparison of 
results among series is difficult. Comparison 
of results among sample populations given 
various types of treatments is possible only 
by clinical trials based on sound statistical 
principles. Although the commonly defined 
variables, e.g., age, stage and grade, have 
been purported to be of significance in the 
survival of bladder cancer patients, they 
may not be as important predictor variables 
in the curability, as supposed. 
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SUMMARY 


I. The results of a detailed analysis of 
137 cases of elderly patients with bladder 
cancer, treated by supervoltage therapy, 
are presented. 

2. The § year actuarial survival rates 
were 17 per cent for the entire series, 28 per 
cent for Group 1, 19 per cent for Group 11, 
o per cent for Group 111 (Stage D), 33 per 
cent for Stage OAB, and 13 per cent for 
Stage B;C. Nearly all recurrences occurred 
before 3 years after therapy. 

3. Thirty-one per cent of the patients 
died of other causes with or without the 
recurrence of cancer. In the class of patients 
who died of other causes with recurrence, 
only 4 of the 19 patients required definitive 
treatments for their recurrences. 

4. lhe analysis of clinical data in terms 
of recurrence-free and survival rates, as 
well as of the causes of death, is a better 
method of assessment of results in the 
treatment of bladder cancer than in terms 
of survival rates alone. 

5. The importance of the undertaking of 
clinical trials for the comparison of results 
of two or more methods of treatment is em- 
phasized. 

6. The further analysis of retrospective 
data from large populations of bladder 
cancer patients by modern statistical 
methods may yield further information 
about the classification and prognosis of 
bladder cancer than possible by routine 
statistical methods. 


Samuel S. Kurohara, M.D. 
Department of Radiation Therapy 
U. S. Naval Hospital 

San Diego, California 


The authors wish to thank Mr. James Pifer 
and his staff for the processing of the clinical 
data. 
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CYSTOURETHROGRAPHY: AN EVALUATION 
OF METHOD* 


By CHARLES E. SHOPFNER, M.D. 


KANSAS CITY, MISSOURI 


YSTOURETHROGRAPHY has un- 

dergone radical change in the past 5 
years. Prior to 1958 a cystogram com- 
monly consisted of a single roentgenogram 
after the bladder was filled in a blind man- 
ner with an arbitrary amount of opaque 
material. The procedure was frequently 
performed on the cystoscopic table follow- 
ing cystoscopy in an anesthetized patient. 
Visualization of the bladder occurred only 
during the fraction of a second it took to 
expose the film. Voiding urethrograms were 
made in much the same manner as the 
opaque material ran passively through the 
urethra. 

The beginning of widespread use of cine- 
roentgenography in the examination of the 
urinary tract in 1958 stems from the early 
work of Narath." Cineroentgenographic 
techniques were later cescribed and advo- 
cated by Benjamin e al. Hinman e a/.,° 
and by Garrett and Klatte? and quickly re- 
vealed the inadequacies of the previous 
methods. Cineroentgenography became the 
magic word in cystourethrography and the 
esteem in which it is held is best stated by 
Rhamy e£ a/.,? “This examination has been 
most helpful in demonstrating fleeting vesi- 
coureteral regurgitation and delineation of 
the bladder neck. The proper diagnosis in 
manv of these cases would have been 
missed by conventional examination, and 
in many more an incorrect diagnosis of 
vesical neck obstruction would have been 
made." 

The chief contribution of cinecystoure- 
thrography, however, was that it revealed 
the importance of performing the examina- 
tion with fluoroscopy which is a necessary 
part of the cine process. Some observers 
were dissatisfied with the cine films because 
of poor detail inherent in the cine filming 


process. Davis eż a/.,* in 1961, described a 
method in which cvstourethrography was 
performed with fluoroscopy, as in the cine 
method, but using multiple, phototimed, 
spot films instead of cine films. This method 
has gained acceptance as additional reports 
attested to its merits.? *? 

There have, therefore, been established 
two schools of thought concerning the 
proper method of performing cystourethrog- 
raphy, the cine and the spot film methods. 
The purpose of this paper is to report the 
results of a study evaluating the two. 


MATERIAL 


Ninety patients (45 females and 45 
males) were examined by both cine and 
spot film cystourethrography. The proce- 
dures were performed in the radiology de- 
partment in nonanesthetized, nonsedated 
patients. When necessary, immobilization 
of the patient was by means of a “brat- 
board” (Fig. 1). Sterile catheterization was 
performed using either a catheter or a plas- 
tic tube ranging in size from 5} to 1oF. 
Fifteen per cent sodium iodide or 20 per 
cent diatrizoate sodium was used as the 
opaque medium, it being the same in any 





Fic. 1. Arms and legs are effectively bound to board 
with ace bandages. Patient is easily moved to any 
desired position. 


* rem the Department of Radiology, The Children's Mercy Hospital, Kansas City, Missouri. 
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one patient and therefore not a factor in 
evaluation of the two methods. 

All examinations were performed under 
fluoroscopy. The bladder was filed by 
hand injection from a ṣo cc. syringe, utiliz- 
ing appearance of bladder, discomfort of 
patient, presence of reflux and spontaneous 
voiding around the catheter as criteria of 
adequate filling. To ensure constant volume 
and pressure for the two methods, no addi- 
tional material was injected after adequate 
filling was determined. Sixteen millimeter 
cine and 8 inch X 10 inch phototimed spot 
films of the bladder, ureters and upper col- 
lecting system were exposed in the antero- 
posterior, lateral, and both oblique projec- 
tions. The catheter was then removed, and 
as the patient urinated, roentgenograms 
were made of the urethra in the right pos- 
terior oblique position by both the cine and 
the spot film methods (Fig. 2, 4—D; and 
3, A-D). Little difficulty is encountered in 
getting the patient to void if adequate fill- 
ing of the bladder has been obtained. Even 
pediatric patients do not urinate on com- 
mand, and some patience, psychology and 
experience are required to obtain consis- 
tently adequate urethrograms. 


RESULTS 


The objective of cystourethrography is 
twofold: (a) to demonstrate pathologic 
physiology, namely reflux; and (b) to 
demonstrate pathologic anatomy. The 
studies were therefore analyzed regarding 
their capability to detect reflux and to 
show anatomic detail. 

Reflux. Sixty-two (68 per cent) of the 9o 
patients showed reflux. In all instances the 
reflux was detected by both methods. It 
soon became apparent that reflux was al- 
most always identified at fluoroscopy and 
roentgenograms were made to document it. 
There were only 3 patients with reflux that 
was not seen at fluoroscopy, and in each 
the reflux was demonstrated by both the 
cine and spot film methods of roentgenog- 
raphy. 

In 10 patients cine revealed a transient 
squirt of reflux. All but one were seen by 
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fluoroscopy and all were shown by the 
spot films (Fig. 4, 4—D). During the void- 
ing urethrogram phase of the examination, 
it 1s important that the ureterovesical junc- 
tion be included in both the spot and cine 
films as fleeting reflux is most likely to oc- 
cur at this time. Cine has been especially 
touted as excelling in detecting fleeting re- 
flux, but in this study it was no better than 
the spot films. 

Pathologic Anatomy. A discussion of the 
photographic and physical principles in- 
volved in cine and spot filming is not 
within the scope of this paper. There are 
inherent limitations in the cine filming pro- 
cess which prevent it from having the de- 
tail and definition possible with spot films. 
Since cystourethrography is a clinical pro- 
cedure, it seemed logical to judge and com- 
pare the cine and spot film methods on 
clinical grounds rather than on physical 
and photographic criteria. 

Therefore, the two methods were com- 
pared as to their capability to detect cer- 
tain pathologic features as listed in Table 
1. The spot film method excelled in demon- 
strating all abnormalities judged. Cine is 
particularly deficient in those lesions re- 
quiring fine detail such as mild bladder 
trabeculation and cellule formation, veru- 
montanum hypertrophy and urethral gran- 
ulomatous defects! (Fig. 5). Cine did not 
possess the fine contrast necessary to 
identify the double density caused by a 
ureterocele protruding into the base of the 
opaque bladder, or the resolving detail to 
define accurately distal urethral stenosis?’ 
(Fig. 6). Its diagnostic accuracy increased 
with the larger diverticula but it still did 
not provide as high an accuracy as did the 
spot films. 


DISCUSSION 


Over soo additional patients have been 
examined with spot film cystourethrogra- 
phy alone. During the same period of time 
only 33 solitary cinecystourethrographies 
were performed. 

Cystourethrography has developed along 
the principles of most special roentgeno- 
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Fic. 2. Spot roentgenograms of the bladder, covering the area of the ureters and kidneys, in the (77) antero- 
posterior, (B) lateral and (C and D) both oblique positions. Note the bladder trabeculation. A small 
urachal duct remnant is shown in the lower two spot roentgenograms. 
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lic. 3. (/4-D) Four spot roentgenograms of the urethra taken rapidly during voiding. These were photo 
timed and all 4 are on one 8 inch X 1o inch film. The urethra and base of bladder are shown in the right 


posterior oblique position. 


TABLE I 


COMPARISON OF CINE AND SPOT FILM CYSTOURETHROGRAPHY IN DEMONSTRATING PATHOLOGIC ANATOMY 


Cine Spot Films 


Abnormality | i | 
malit Question- 


Question- 














| Positive Negative Positive | Negative 
| : able able 
No | Per Per x Per Per Per Per 
NO. |C ` No. |c x No. ir : 
| Cent Cent | Cent | Cent | Cent Cent 
Bladder | trabeculation - -— sex T = 
| cellules 40 44 42 47 9 68 76 16 [^ D Fi 
liverticul: ke d a O c Ic C 
diverticula 3 2 8 9 O c 6 0 5 94 C 
Hutch Diverticulum 12 1} 74 825 4 | $ 18 20 34 8o O 
E. 7 i | i E PE | À | ii - i LÀ E 
LU reteroceles O O gO I OO s Lou | "1 E 077 LN O 
Hypertrophy Ve | ac 25| 8 - | - 
ypertrophv Verumontanum 2 4 | ia HE i [2 2 ;1 6^ 2 S 
~ | | * 
Utriculus Masculinus 9 B 45 100 C O 3 7 42 93 2 
Granulomatous Defects O o 45 100 O 8 I7 36 SO 
Distal Urethral Stenosis 2 5 | 39 | 86 | 4 | 98 | 7 | LG 38 85 O 
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lic. 4. (/4-D) Spot roentgenograms of urethra and base of bladder during voiding. Squirt of reflux up left 
ureter was seen at fluoroscopy and also in the cine films. 


logic procedures; 7.e., they are performed 
under fluoroscopy for proper control and 
observation of pathologic physiology and 
anatomy. Roentgenograms are made during 
the progress of the procedure to document 
abnormal physiology and demonstrate ab- 
normal anatomy, seen or not seen at fluo- 
roscopy. Spot films excel cine in fulfilling 
these principles for two reasons: (1) a spot 
film is exposed instantaneously, and fluoros- 
copically observed abnormal physiology 
can be recorded on a still film without bene- 
fit of motion as afforded by cine. Spasm, 
atonicity, regurgitation, rigidity and de- 
formity are recorded much the same as 
they are in an upper gastrointestinal study 
which has been performed for many years 
by fluoroscopy with spot filming for docu- 
mentation and recording; (2) the detail and 
definition of spot films far exceed those of 


fluoroscopy because of certain physical 
and photographic principles. Spot films 
many times reveal pathology not possibly 
detectable by fluoroscopy. Cine, on the 
other hand, because of the principles 1n- 
volved, can show no improvement of the 
fluoroscopic detail and definition. 

Cine filming in cystourethrography 1s as- 
suming the approximate place it has in 
other roentgenologic procedures; 7.¢., to 
record motion for teaching and research 
purposes where fine detail of pathologic 
anatomy is not required. 

In our opinion, fluoroscopy has been the 
most important contribution to cystoure- 
thrography. The bladder can be filled con- 
sistently in a standardized fashion utilizing 
its size and contour, appearance of reflux, 
discomfort of the patient and spontaneous 
voiding around the catheter as criteria to 


Vor. 95, No. 2 


determine adequate filling. This method of 
controlled filling has been found to be more 
reliable than filling with controlled gravity 
pressure with or without concomitant 
intravesical pressure readings. Pressure 
readings as high as £o cm. water have been 
shown by fluoroscopv to be greatly variable 
and unreliable, resulting in inadequate 
filling of the bladder as determined by 
fluoroscopic criteria in 50 per cent of the 
patients. On the average 50 to 100 cc. of 
opaque material can be injected after flow 
has stopped by gravity pressure. 

The injection of this additional material 
influenced the incidence of reflux. Fifty 
patients were observed in which the bladder 
was first filled by controlled gravity pres- 
sure and then followed by hand injection of 
enough additional opaque medium to meet 
the fluoroscopic criteria of adequate filling 
(Table 11). 

Thirty-one and 34 of the patients, re- 
spectively, showed reflux. Reflux is consid- 
ered by most authorities as being ab- 
normal.?* The demonstration of reflux in 3 
additional patients is significant and indi- 
cates the superiority of the fluoroscopic 
method of filling. The question: “Can re- 
flux be produced by over-pressure in an 
otherwise normal genitourinary system?” 





FIG, 5. 


Spot roentgenogram showing granulomatous 
defects in the urethra secondary to urethritis. 
These have been observed and studied only in 
females. 
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Frc. 5. Distal urethral stenosis as demonstrated by 
a spot roentgenogram. Urethra is dilated above 
the stenosis. 


is naturally raised. In our experience this 
does not occur with this method. In these 
particular patients it did not occur because 
one had a Hutch diverticulum, 2 had 
trabeculated bladders, and all had dilated 
tortuous ureters and pyelonephritis. 

The fluoroscopic method of filling also 
ensures a higher number of adequate 
urethrograms, being 72 per cent and 94 per 


TABLE fi 


COMPARISON OF GRAVITY PRESSURE AND 
FLUOROSCOPIC FILLING OF BLADDER IN 
SO PATIENTS 


Adequate 
rethrograms 


Reflux | U 





No. | Per Cent 


Per Cent 








Gravity Filling | 51 62 38 -2 
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Fluoroscopic Filling | 34 
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cent for gravity and fluoroscopic filling, 
respectively (Table 11). Inability of the pa- 
tient to void in a continuous stream was the 
cause of the inadequate urethrograms with 
gravity filling of the bladder. Additional 
filling by the fluoroscopic method yielded 
adequate urethrograms in all but 3. Two of 
these had severely dilated ureters with 
marked ureteral reflux, and the bladder 
emptied itself largely into the ureters. The 
third was a 13 year old female with psycho- 
logic inhibitions, a problem common 1n this 
age group. 

The fact that most radiology depart- 
ments have facilities and equipment for 
taking, processing, and handling spot films 
is an important practical consideration. A 
conventional fluoroscope with a phototimed 
spot film device is the only roentgeno- 
graphic equipment required. Image ampli- 
fication and television monitoring are 
added but not essential requirements. 
Cineroentgenography, on the other hand, 
requires image amplification, special de- 
veloping and projection apparatus, and 
filing and storage facilities, which are not 
available in all hospitals. 


CONCLUSIONS 


Cystourethrography is a special roent- 
genologic procedure which should be per- 
formed with fluoroscopic control of bladder 
filling and filming. Multiple phototimed 
spot films should be used to document and 
demonstrate pathologic physiology and 
anatomy. Widespread use of this method 
of cystourethrography will standardize 
methods and play an important role in ad- 
vancing our knowledge of disease of the 
urinary tract. 


SUMMARY 


1. The spot film method of cystourethro- 
graphy proved equal to the cine method in 
demonstrating ureteral reflux. 
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2. Spot film cystourethrography proved 
superior to cine cystourethrography in 
demonstrating pathologic anatomy. 

3. Cystourethrography is a special roent- 
genologic procedure which should be per- 
formed with fluoroscopic control. 


Department of Radiology 

The Children’s Mercy Hospital 
1710 Independence Avenue 
Kansas City, Missouri 64106 
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POLYVIEW VOIDING CYSTOURETHROGRAPHY 
IN CHILDREN 


By JOHN R. THORNBURY, M.D., and MARK A. IMMERGUT, M.D. 


IOWA CITY, IOWA 


SIMPLE filming technique for voiding 

cvstourethrographyv in children has 
been developed and used at the University 
of Iowa Hospitals since October, 1964. The 
procedure has been termed polyview void- 
ing cystourethrography. The filming se- 
quence can be performed on any standard 
roentgenographic or urologic table equipped 
with a removable Bucky tray and an over- 
head roentgen-rav tube. The onlv special 
equipment needed is a serialographic tunnel 
(Liebel-Flarsheim Co.) which replaces the 
removable Bucky trav (Fig. 1 and 2). 

Four $$ by 7 inch serial, oblique roent- 
genograms of the bladder and urethra are 
obtained during voiding, on a single 11 X 14 
inch film (the “poly film"), with the cas- 
sette manually moved in the tunnel for the 
4 exposure positions. With a modest amount 
of practice, a radiologic technician can 
easily perform the cassette-moving se- 
quence while timing the exposures by 
watching the urinary stream as it exits from 
the urethral meatus (Fig. 3). 

The aim is to space the 4 exposures as 


Ü 


Fic. 1. Unassembled serialographic tunnel and tray 
containing numbered 11X14 inch cassette on top 
of a standard roentgenographic table. 











Fic. 2. Assembled tunnel and cassette tray in posi- 
tion, replacing the Bucky tray on a standard 
table. 


uniformly as possible from the start to the 
finish of micturition. The exposures can be 
made by the technician who is moving the 
cassette if a foot switch is available, or a 
second technician can make the exposures 
on signal from the technician positioning 
the cassette. The shortest time interval in 
which 4 exposures can be made by this 
technique is about § seconds, thus making 
it possible to perform polyview voiding 
cvstourethrographv on any child over the 
age cf about 6 months. 


TECHNIQUE OF LOWER URIWARY TRACT 
EVALUATION 


In the roentgenographic diagnostic eval- 
uation of children with urinary tract infec- 
tion, our approach is as follows: 

I. À supine preliminary roentgenogram 


Um 
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Fic. 3. Patient in oblique voiding position for poly- 
view filming with tunnel in place on urologic 
table. 


of the abdomen is obtained and checked 
for technical adequacy. 

2. A small plastic catheter is placed in 
the urinary bladder and the residual urine 
is removed, the volume is recorded, and a 
specimen is obtained for cultures and 
urinalysis. 

3. Twenty per cent methiodal sodium* 
in an intravenous bottle is allowed to flow 
into the bladder bv gravity through plastic 
intravenoustubing attached to the catheter. 
The volume is determined by age and by 
signs of development of bladder distention. 

4. A supine cystogram is obtained. 

5. The patient is then placed in the left 
or right posterior oblique position (Fig. 3), 
the catheter is removed, and a voiding 
poly view filming is done. 

6. A postvoiding abdominal roentgeno- 
gram is then obtained. 

7. The roentgenograms are checked, and 
if excessive yesico-ureteral reflux is not 
present, intravenous urography is per- 
formed. 


COMMENT 


The role of voiding cystourethrography 


* Skiodan, Winthrop Laboratories. 
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in the evaluation and management of 
urinary tract infections in children has been 
well established by the work of Burrows 
and Allen,! Davis e£ a/.,? Kjellberg eż al. 
and Tristan e£ a7.* Their studies have been 
based on three methods of voiding cysto- 
urethrography : (1) multiple spot roentgeno- 
grams obtained at fluoroscopy (Burrows 
and Allen, Davis eż a/.); (2) serial filming 
on automatic cassette changers (Kjellberg 
et al.); and (3) cinefluorographic studies 
(Tristan e£ a/.). 

In the day-to-day practice of radiology, 
these techniques have limitations which 
have prevented the routine use of vo:ding 
cvstourethrography by the practicing radi- 
ologist. These are: use of complicated, ex- 
pensive equipment; excessive patient radia- 
tion exposure; quality of anatomic film 
detail; and presentation of roentgen evi- 
dence to the referring physician. 

Use of automatic film changers immedi- 
ately limits the procedure to a restricted 
number of larger hospitals and offices. In 
addition, the serial changers are expensive 
and are plagued by maintenance problems 
and frustrating breakdowns. 

Fluoroscopic spot roentgenograms taken 
serially during voiding are simple to obtain 
but have the disadvantage of increased pa- 
tient radiation dosage. Image intensifier 
usage has decreased radiation dosage but 
requires complicated expensive equipment. 
Adding cinefluorography to this method 
greatly increases dosage and complicates 
film processing and viewing. 

The anatomic film detail obtained using 
an overhead tube and movable grid is 
superior to that of fluoroscopic spot roent- 
genograms. Detail in cine studies 1s not 
optimal due to inherent film limitations, 
and this technique is primarily of value for 
evaluation of dvnamics of flow and not 
anatomic detail. 

A polyview filming of the voiding se- 
quence is the simplest method of presenting 
roentgenographic evidence to the referring 
physician. Fluoroscopic spot roentgeno- 
grams also have this advantage but are 
associated with increased patient radiation 
dosage. Multiple serial changer roentgeno- 
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grams as a rule dismay everyone but the 
radiologist and are awkward to handle. 
Cine viewing is time consuming, requires 
special projection equipment, and often 1s 
difficult to arrange for the convenience of 
all concerned. 

Thus, polyview voiding cystourethrog- 
raphy has definite advantages over the 
above methods. It is easily performed with 
simple equipment, radiation dosage is low, 
anatomic film detail is good, and roent- 
genographic evidence is easy to present to 
the referring physician. Examples of poly- 
view films are shown in Figures 4 and 5, 
and illustrate the roentgenographic findings 
in meatal stenosis and urethritis. 


SUMMARY 


Lower urinary tract infection in children 
is a relatively common clinical problem. 
Polyview voiding cystourethrography pro- 


Polvview Voiding Cvstourethrographv 4 





Fic. s. Single frame from a polyview film showing 
urethral mucosal detail in a 3 vear old girl with 
severe urethritis. 





Frc. 4. Polyview film demonstrating meatal stenosis in an 8 year old girl. 
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vides a method for roentgenographic eval- 
uation of the bladder and urethra that is 
technically simple and inexpensive, pro- 
vides good anatomic film detail, and in- 
volves minimal patient radiation dosage. 
The details of technique are described. 


John R. Thornbury, M.D. 
University Hospitals 
Iowa City, Iowa 


The technical assistance of Mr. Richard M. 
Feeney, R. T., was invaluable in establishing 
this as a practical roentgenographic procedure 
at the University Hospitals. 


John R. Thornbury and Mark A. Immergut 
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RETAINED THORIUM DIOXIDE MEDIA IN 
SEMINAL VESICULOGRAPHY* 


A FOLLOW-UP STUDY WITH DOSE ESTIMATES 


By WALTER J. RUSSELL, M.D.1 FUMIO HATTORI, M.D.Ót LEWIS B. MARROW, M.D.,*tt 
HARUMA YOSHINAGA, Pu.D.,"§ and TAKASHI KOGURE, M.D.*1 
Atomic Bomb Casualty Commission** 
HIROSHIMA AND NAGASAKI, JAPAN 


COMPREHENSIVE review of the 

early use of thorium and other radio- 
isotope materials in medicine and industry 
has been presented by Looney. In 1928, 
thorium was first used clinically? to 
visualize the liver and spleen roentgeno- 
graphically; it gradually became more 
widely used for that purpose!” and as a 
contrast material for carotid angiography, 
bronchography and cerebral angiography." 
It was also used in placentography, mam- 
mography, angiography of the extremi- 
ties, and to visualize genitourinary struc- 
tures.? Later, it was reported useful in 
detecting accessory spleens.¥ 

Initially, injections of medications into 
the vasa deferentia were made for the treat- 
ment of infections of the vasa and seminal 
vesicles.^** Subsequently, a variety of 
compounds was used in attempts to visual- 
ize the seminal vesicles,® either by vasos- 
tomy or by instillation via a transurethral 
catheter with its tipin the ejaculatory duct. 
It was noted that such medications were 
not infrequently retained in these struc- 
tures for more than I year.* 

Other indications for seminal vesiculog- 
raphy were the visualization of structures 
in patients with aspermia but preserved 
testicular function; in adult candidates for 
orchiopexy; and in patients with post- 
herniorrhaphy pain.5 With the introduction 
and subsequent increase in popularity of 


the thorium dioxide compounds as contrast 
media, they were found to visualize the 
genitourinary structures well, but some 
investigators cautioned against their use 
in seminal vesiculography and pyelog- 
raphy.” 

In recent years, thorium dioxide-induced 
tumors have been reported with steadily 
increasing frequency. Most of these reports 
concerned individuals who received rela- 
tively large amounts of thorium dioxide 
intravenously, either for the visualization 
of the liver and spleen or certain vascular 
structures, particularly those of the cere- 
bral circulation. These reports have sub- 
stantiated laboratory investigations? in 
which a similar cause-effect relationship 
was demonstrated. It has been pointed out 
that any case with thorium retention 
should have a guarded prognosis and that 
the dose, no matter how small, is never to 
be considered innocuous.! 

Thorium dioxide is also considered re- 
sponsible for severe fibrotic reactions at the 
sites of injection, particularly in cases of 
extravasation. ™?T In a numberof instances, 
it has been responsible for tumors at injec- 
tion sites. Thorium dioxide-induced tu- 
mors have developed following intracavi- 
tary use and following procedures in which 
no significant retention of contrast material 
might be expected, such as retrograde 
pyelography, salpingography and dacryo- 


* From the Departments of Radiology} and Internal Medicine, tf Atomic Bcmb Casualty Commission; Japanese National Institute of 
Heslth;f and Research Institute for Nuclear Medicine and Biology, Hiroshima University.$ 

** The Atomic Bomb Casualty Commission is a Cooperative Research Agency of U.S.A, National Academy of Sciences—National 
Research Council and Japanese National Institute of Health of the Ministry of Health and Welfare. 

Funds provided by the U.S.A. Atomic Energy Commission, Japanese National Institute of Health and U.S.A. Public Health Service. 

1 Chief, Radiology Department, Atomic Bomb Casualty Commission, 

* Radiology Department, School of Medicine, Jikeikai University, Tokyo, Japan. 


3 Grace-New Haven Hospital, New Haven, Connecticut. 


4 Professor, Department of Experimental Radiology, Faculty of Medicine, Kyushu University, Fukuoka, Japan. 
* Radiology Department, Faculty of Medicine, Tokyo University, Tokyo, Japan. 
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cystography. Dahlgren’s!® summary of 
some of these cases 1s shown in Table 1. 

A reyiew of the Japanese literature sug- 
gests that thorium dioxide was infrequently 
used in Japan as an intracavitary contrast 
agent, büt.occasionally it was used intra- 
venously, especially in hepatolienography 
and cerebral angiography. A number of 
cases of liver damage and neoplasms 1n or 
adjacent to the liver due to thorotrast 
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injection are recorded in the Japanese 
literature. 

Two cases have been reported by Nihira 
et al! in which residual thorium dioxide 
was identified in tumors which developed 
following spermatocystography. However, 
the tumors were not identified as malig- 
nant. Yanagihara and Nishiyama” re- 
ported a 32 year old male in whom a mass 
was noted at the injection site 2 years 


TABLE I 


TUMOR DEVELOPMENT AFTER USE OF THOROTRAST!® 


Authors Type of 
umor 
Zollinger 1949 Spindle-cell sarcoma of 
kidney 
Austoni 1950 Carcinoma of breast 
Ruf and Philipp 1950 Carcinoma of eyelid 
Hofer 1952. Carcinoma of maxillary 
sinus 
Vogtlin and Minder 1952  Bronchogenic carcinoma 
Gros et al. 1955 Carcinoma of maxillary 
sinus 
Scheibe 1955 Malignant peritoneal 
thorotrastoma 
Boemke 1956 Carcinoma of kidney 
Budin and Gershon- 1956 Carcinoma of breast 
Cohen 
Federlin and Scior 1957 Carcinoma of ovary 
Jacob and Schostok 1957; Carcinoma of kidney 
Roth 1957 Bronchogenic carcinoma 
Nielsen and Kracht 1958 Mixed tumor of kidney 
Verhaak 19§8 Adenocarcinoma of 
kidney 
Verhaak 1958 Carcinoma in situ of 
kidney 
Gelzer and 1959 Carcinoma of seminal 
Scheidegger vesicle 
Alken e£ al. 1960 Carcinoma of kidney 
Cattell and Kahn 1960 Peritoneal carcinoma 
Gros ef al. 1960 Carcinoma of maxillary 
sinus 
Kligerman et al. 1960 Carcinoma of maxillary 
sinus 
Kligerman et al. 1960 Carcinoma of maxillary 
! sinus 
Kligerman et al. 1960 Carcinoma of maxillary 
sinus 
Kligerman et al. 1960 Carcinoma of maxillary 
sinus 
Kruckemeyer e? al. 1960 Carcinoma of kidney 


* Age at diagnosis or death. 


Latent 


Purpose of Dose ; Age* 
Injection (cc.) jog Sex (yr.) 
yr.) 

Pyelography jo i6 M 64 
Mammography IO I2 M 47 
Dacryocystography — 35 M 51 
Maxillary visualization — i0 FE 64 
Bronchography 30 18 M 47 
Maxillary visualization — I5 M 36 
Intraperitoneal 24 19 F 60 
Pyelography oe cem MS 
Mammography — 1; M ag 
Salpingography — 23 F AS 
Pyelography — 25 E 4g 
Bronchography — 13 M 38 

— — — E 66 
Pyelography -— 2I E 43 
Pyelography — 23 F 44 
Urethrovesicography | — 14 M 68 
Pyelography — 2B M 56 
Salpingography — 21 E 48 
Maxillary visualization — 14 E 49 
Maxillary visualization — 18 F 32 
Maxillary visualization — 2I M 39 
Maxillary visualization — . i10 M 70 
Maxillary visualization — 15 FE 70 
Pyelography — 253 F 45 
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following seminal vesiculography. In this 
case the tissue was excised and particles of 
umbrathor were identified in a granuloma- 
tous lesion. By roentgenography, the same 
investigators also detected retained thorium 
dioxide in a seminal vesicle of a 30 year old 
male 9 years after seminal vesiculography.?? 

Since 1t 1s difficult to prove that a tumor 
has resulted from thorium dioxide adminis- 
tration, 3 basic criteria for establishing 
causal relationship have been advanced by 
Dahlgren.'? The particles of the material 
must lie in the vicinitv of the tumor; there 
must be a latent period sufficient for the 
development of a neoplasm; and the radia- 
tion dose to the tissue must be sufficient to 
produce neoplasm. 

Two of the most widely used thorium 
dioxide preparations were thorotrast and 
umbrathor. Thorotrast is a colloidal sus- 
pension containing 25 per cent thorium 
dioxide and 20 per cent dextran with 0.15 
per cent methyl-p-hydrobenzoate as a 
preservative.® Umbrathor is also a colloidal 
suspension of thorium dioxide, in 25 per 
cent concentration, with a greater acidity, 
and reportedly outlines structures in better 
detail because of its flocculation on sur- 
faces, especially in seminal vesiculogra- 
phy.?3 

A method of seminal vesiculography 
using thorium dioxide compounds in pa- 
tients roentgenographed at the Atomic 
Bomb Casualtv Commission (ABCC), Hi- 
roshima, Japan, was previously reported.?5 
In that study, patients with various clinical 
diagnoses were examined for possible ab- 
normalities of the genitourinary structures. 
Small amounts of the medium were injected 
into the vasa deferentia by vasostomy at 
the Department of Urology, Hiroshima 
University Medical School. Five to 48 
hours following injection, roentgenography 
was performed at ABCC. 


MATERIAL 
METHOD OF FOLLOW-UP 


Because of the widespread interest in 
follow-up studies of all patients who have 
received injections of thorium dioxide and 
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because the present series of patients repre- 
sents a rather unique group who experi- 
enced seminal vasiculography with this 
medium, extensive efforts were made to 
contact and re-examine them. The method 
of contacting subjects examined regularly 
in the clinics of ABCC® greatly facilitated 
this follow-up study. A number of the 
subjects who received the examination 
were formerly members of the Japanese 
Armed Forces. Despite extensive efforts 
with the assistance of prefectural govern- 
mental offices and the Japanese Self- 
Defense Forces, some who had moved to 
distant parts of the country could not be 
located. Of the 56 cases examined by semi- 
nal vesiculography, 24 were again con- 
tacted and 23 examined. One patient re- 
fused examination because of undiagnosed 
illness. The lapse of time from seminal 
vesiculography to the present examination 
varied from 12 to I4 years. 

The present examinations of these pa- 
tients comprised a complete history, physi- 
cal examination, routine laboratory studies, 
liver function tests, roentgenograms of the 
chest, abdomen and pelvis, including the 
genitalia, electrocardiograms, and other 
studies as indicated. No biopsy or surgical 
specimens were obtained. 

There were 9 deceased patients in this 
follow-up study, none of whom were autop- 
sied (Table 1 a). Three of the deceased 
were reportedon death certificatesas having 
neoplastic disease at the time of death. 
Case 1 died § months after seminal vesicu- 
lographv, with a diagnosis of carcinoma of 
the urinary bladder. That diagnosis was 
established at the time of the initial exami- 
nation. Case 2 also was diagnosed as having 
carcinoma of the urinary bladder at the 
tme of seminal vesiculographv, and died 7 
years later; cause of death was reported as 
carcinoma of the urinary bladder. Case 3 
had a prostatic tumor at the time of semi- 
nal vesiculographv, and died 3 months 
later, reportedly of a “weak heart." No 
diagnoses of neoplasia involving the genito- 
urinary system were made in the other 
deceased patients. 
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Table 11 B summarizes the results of the 
follow-up studies of 23 patients who are 
known to be alive. 

Of the 23 cases studied, 14 had nodular- 
ity, swelling, fibrosis or induration at the 
sites of the injection near the vasa defer- 
entia. Twenty-one cases showed a quantity 
of retained material near the injection sites, 
in the scrotum, or the regions of the epi- 
didymis and testis. Two cases had nodular- 
ity of the epididymis or seminal vesicles, 
but no retained contrast material was seen 





















Note T= Thorotrast. 
U= Umbrathor. 
fe: Unknown. 
l = Proximal injection, 
» Distal injection, 
Asterisks indicate cases previously reported.** 
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in these regions at this time by roentgenog- 
raphy. Nodularity 1n these locations, there- 
fore, may not be due to the contrast me- 
dium. Nine cases showed no abnormality of 
soft tissue at or near the injection sites. In 
all but 2 cases, retained contrast material 
was detected roentgenographically. 


ROENTGENOGRAPHIC APPEARANCE 


The roentgenographic appearance of 
retained medium in 2 cases is shown in 


Figures 1, 4 and B; and 2, 4 and B. The 








Tase HA 
SUMMARY OF DISEASED PATIENTS 
(9 cases) 
Seminal Vesiculography Deceased 
Medium 
Clinical Date . 
Case | Áge Diagnosis Date cc. of Death Certificate . Remarks 
T/U Death (cause of death in italics) 
Rt. | Lt. 
*Caser | 57 | Chyluria 2/22/51 U |r| 1.5 | 7/10/51 | Tuberculous meningitis; Carcinome of uri- 
miliary pulmonary tuberculosis | nary bladder diag- 
nosed in 1951 
*Case 2 | 67 | Bladder 10/4/49 U 11/26/56 | Onset of illness in 1949; cancer of 
cancer bladder, duration about 7 years 
*Case 3 | s4 | Cancer of 3/10/50 T 6/23/50 | Natural death; weak heart; pro- 
prostate, static tumor, I year; metastases, 
chills, fever 3 montha 
and pyuria 
Case 4 | 42 | Impotence a/ay/s0 | T 5/17/50 | Toxemia due to hypnotic drug; 
neurasthenia 
Case 5 | 27 | Tuberculosis | 6/23/50 T 10/2/50 | Tuberculous spondylitis; tubercu- 
of kidney, lous meningitis 
bladder and 
prostate 
Case 6 | 6x | Prostatic è ? ? | 8/4/52 | Pulmonary tuberculosis 
hypertrophy 
Case7 | $8 | Benign 12/21/70 | U | 1.5 | 1.5 | 2/20/58 | Liver cirrhosis 
p 
ypertrophy 
Case 8 | 28 | Chronic 2/8/51 U irsir.s| 4/12/61 | Cause of death unknown 
gonococcal 
urcthritis 
Caseg | 54 | ? 10/12/50 | ? ? ? | 9/11/54 | Cardiac weakness; uremia; amyo- 


trophic lateral sclerosis; urethral 
Stenosis 
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distributions of contrast material in Case 
Io and Case 11 were typical for most of the 
patients in this series. Figure 1.47 shows the 
distribution in Case ro of the material at 
initial examination (1949) and Figure 1B at 
the present time in regions of the vasa 
deferentia injection sites. 

A scintillation counter was used to detect 
activity over one deposit in Case 11. A 
comparison of these values with those of 
thorium dioxide standards in phantom 
material was made as shown in Table mı. 

Case I2 was of special interest because of 
a relatively large amount of contrast ma- 
terial visible around the right vas deferens 
and surrounding tissue. This 85 vear old 
male had a clinical diagnosis of prostatic 
calculus at the time of seminal vesiculogra- 
phy in March, 1950, and excretion of a 
bladder calculus following a cystoscopic 
procedure which preceded the vesiculogra- 
phy bv 1 week. At seminal vesiculography, 





Fic. 1. 


Case 10. (4) Distribution of contrast ma- 
terial on seminal vesiculogram. (B) Follow-up 
examination. 
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Case 12. (4) Distribution of contrast ma- 
terial on seminal vesiculogram. (B) Follow-up 
examination. 


FIG. 2. 


only the right side was injected, and an 
unusuzl pattern was noted about the semi- 
nal vesicles at roentgenography. Figure 24 
shows the roentgenogram made at the time 
of that procedure (1950) and Figure 28 the 
appearance at the present examination. 

This patient was examined again in June, 
1963, and the history revealed that gonor- 
rhea was contracted at the age of 24 vears. 
He recalled prostatic surgery in March, 
1950. Positive genitourinary findings on 
physica! examination were a prostate gland 
2 times normal size with nodularity in its 
right and left lobes, a right inguinal hernia 
and left orchidectomy. The urinary bladder 
was palpable 2 finger-breadths above the 
symphysis pubis. Clinical diagnosis was 
benign prostatic hypertrophy with urinary 
retention. On roentgenography, the con- 
trast marerial in the soft tissues on the right 
side measured 2.5 X6 cm. in the anteropos- 
terior and 1 cm. in thickness in the lateral 
projection. 

To determine whether any of the midline 
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Taste III 


VALUES OBTAINED USING SCINTILLATION COUNTER 







Contrast 
Material 


Patient 
Case 11 


Right vas 





Thoro- 
trast 
Standard 


density was due to retained contrast me- 
dium, a scintiscanner with a 1.5 inch di- 
ameter crystal was used with lead shielding 
over the right inguinal density. No activity 
was evident in the region of the midline 
density, which was, therefore, attributed 
to prostatic calcification. On removal of the 
inguinal shielding, an activity pattern of 
retained material on the right side was not 
established on the scintigram but was evi- 
dent by the counting procedure. There 
having been no subsequent injections, 
thorotrast in the region of the prostate and 
seminal vesicles at seminal vesiculography 
may have subsequently migrated proxim- 
ally and extravasated. 


DOSE ESTIMATES 


Itis notoriously difficult to calculate dose 
to the tissues in which thorium dioxide 
media have been deposited, even when 
tissue specimens are available for analysis. 
The distribution of the material, the dis- 
tribution and excretion of thorium daugh- 
ters formed in the body, the excretion of 
thorium as a function of time following in- 
jection, the self absorption of particle 
energy within thedepositsof thorium, 29.2425 
as well as the elapse of time from death 
to the removal of specimens from the 
cadaver,'* all are important factors in these 
calculations. 

Since we were unable to obtain biopsy 
specimens in this series of cases, one of us 
(H.Y.) estimated the dose in 2 cases, based 
on scintillation counting and densitometry 
techniques. On roentgenography, 1 of these 
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(Case 11) exhibited retained contrast ma- 
terial in a distribution typical for the 
group; the other (Case 12) appeared to 
have a relatively large amount of material 
in the right inguinal region. Using the 
methods described in the Appendix to this 
article, the dose in Case 11 was 1.7 X 10* 
rem to each inguinal region. In Case 12, 
the right inguinal region was calculated 
to have received 1.0 X 105 rem. 


DISCUSSION 


On roentgenographic examination, 20 of 
the 23 patients examined in this follow-up 
study had evidence of thorotrast or um- 
brathor in or near the structures of the 
genital tract at one or more locations, in 
most cases at the sites of injection. In 
nearly all cases, the injection of 0.5—2.0 cc. 
of the material into each vas deferens was 
documented. In each case most of this 
quantity was subsequently excreted, and 
the amounts of residual material present 
after 12-14 years appeared to be small. 

Latent periods of 10-35 years have been 
reported in most cases of thorium dioxide- 
induced tumors. In this study, no instances 
of neoplasm were attributable to the use of 
medium containing thorium dioxide. Nodu- 
larity at the sites of injection was presum- 
ably due to fibrosis and granulomatous 
reactions, similar to findings described in 
other reports. Presumably, these changes 
are the result of the radioactive properties 
of the material, rather than due merely toa 
foreign body reaction. It is problematic 
whether this point could have been clarified 
even if biopsy material had been obtained 
in these cases. 

Despite the fact that errors are inherent 
in calculating dose from such retained 
radioactive material, estimates were made 
for I patient who showed a roentgeno- 
graphic pattern of contrast material typical 
for the group, and for another in whom a 
considerably greater quantity of material 
was apparent in the region of an injection 
site. 

By using a scintillation counter, the 
activity detected in 1 of the patients with a 
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typical amount of retained material on 
roentgenography approximated 0.8 cc. 
thorotrast. On this basis, it is estimated 
that no more than this amount is likely to 
be present in each inguinal region of the 
patients in this series. 

Subcutaneous administration of thoro- 
trast in laboratory animals has induced 
neoplasia, and neoplasms have resulted 
following extravasation and retention of 
such material from clinical use. It has been 
suggested that small amounts of thorium 
dioxide in tissue may require longer latent 
periods for the development of neoplasms.? 
Since patients often may not live through 
the latent period required for the develop- 
ment of neoplasms secondary to the admin- 
istration of medium containing thorium 
dioxide, some of the neoplasms which de- 
velop may escape detection. Therefore, 
future periodic examinations of the indi- 
viduals in this study would seem to be indi- 
cated. The recent contacting of these pa- 
tients and the preliminary data may facili- 
tate the future examination of this group. 


SUMMARY 


A brief review of the English and Japa- 
nese literature as to the past use of thorium 
dioxide-containing media is presented. 
Physical and laboratory findings including 
roentgenography in a follow-up study of 23 
cases which received such contrast material 
for seminal vesiculography 12-14 years 
previously are also presented. Dose esti- 
mates were made for 1 patient typical 
of the entire group, and for another with a 
relatively larger residuum. Small amounts 
of retained contrast material were evident 
in all cases, but no case of neoplasia at- 
tributable to the presence of the medium 
was detected. 


Walter J. Russell, M.D. 

Radiology Department 

Atomic Bomb Casualty Commission 
U. S. Marine Corps Air Station 

FPO San Francisco, California 96664 
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APPENDIX 
DOSE ESTIMATES 


Densitometry method. An unopened quan- 
tity of the original thorotrast employed for 
seminal vesiculography in these patients 
(Thorotrast, Heyden Chemical Corpora- 
tion, New York; 12 cc. vials, lot #172-1) 
was used to estimate the quantity retained 
and dose received in 2 patients. 

To correlate optical density and thorium 
dioxide content and to establish the mini- 
mum density of contrast material detect- 
able by roentgenography, serial dilutions 
were made from 2 cc. of thorotrast to 5o per 
cent, 25 per cent, 12.5 per cent, 6.2 per 
cent, 3.1 per cent and 1.5 per cent concen- 
trations 1n small plastic cups. These were 
placed in a plastic tray permitting immer- 
sion into water phantoms for roentgenog- 
raphy. 

Using phantoms 5, 10 and 20 cm. thick, 
roentgenography was performed at 100 kv., 
too ma., 1/10 second, with 2.5 mm. added 
aluminum filtration—the average factors 
employed in the follow-up examination of 
these patients—with the long axis of the 
tray at right angles to the roentgen-ray tube 
axis to minimize the anode effect. The 6.2 
per cent dilution of the thorotrast was de- 
tectable using the 20 cm. water phantom. 

Optical density (O.D.) of the contrast 
material on roentgenographic film was 
determined using a Macbeth-Ansco Color 
Densitometer, Model 12, and values were 
plotted against concentration as shown in 
Figure 3. These values are used to estimate 
the quantity of retained material evident 
on roentgenograms of the patients. 

Some inaccuracy is inherent in the pro- 
cedure due to dispersion of retained ma- 
terial in soft tissue, the variation in soft 
tissue thickness, and roentgenographic 
techniques. However, dose calculations 
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centration curve. (Obtained by radiography of 
serial dilution standards of thorotrast.) 
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were made for Case 11, which showed a 
roentgenographic distribution of retained 
material typical for the group in the follow- 
up study, and Case 12 had a relatively 
large amount of material in the right 
inguinal region. 

Concentration of the thorium dioxide 
(TD) standard was determined as follows: 

Volume of solution (7): 2.0 cc. 

Cross section area of cup (5): 3.5 cm.? 

Thorium dioxide concentration of Ico 
per cent thorotrast solution (c): 250 mg./cc. 

Quantity of thorium chloride in the 100 
per cent thorotrast solution, per cm.? (4) 


cV 


d = —- = 


$ 3-5 


250 X 2.0 


d = 143 mg. TD/cm- of cup. 
6 


Per cent contrast of sample cup was 
calculated from the values in Figure 3 as 
follows: 

Per cent contrast of D in base Dy 
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Do — D 
[P.c.] = ———— x 100 (%) 
Do 
Thoro- Per Cent Thorium 
Concen- trast Water Contrast Dioxide 
tration Sample O.D. of mg./cm.* 
O.D. Sample (cup) 
100% 0.68 1.03 34.0 143 
7590 0.77 1:03 25,2 107 
50% 0.83 1.03 19.4 91:5 
25% O.91 1.03 II.6 35.7 
12.505. 0.97 1.03 5.8 17.9 
Using the formula, 
= % contrast 


per cent contrast for the optical densities in 
these 2 patients was calculated as follows: 


Case II 
2.07 — 1.66 
C X 100 = 20% 
2.07 
Case 12 
1.77 — I. 
(1.37 — 1.09) x Ioco= 20.5% 
1.37 


Quantity of thorium dioxide per square 
centimeter for each patient was estimated 
from the per cent curve (Figure 3) as 
follows: 


Case II Case I2 


80.0 mg./cm.? 82.0 mg./cm.? 


Using millimeter-square-ruled paper, the 
area of each deposit of contrast material 
was calculated for each patient, 0.16 cm.? 
and 2.88 cm.?, respectively. 

Total quantity of thorium dioxide was 
calculated as the product of area and dens- 


ity. 
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Case 11 tance: 5 cm.). The phantom with the 
80.0 X 0.16 = 12.8 mg. TD known quantity of standard thorotrast was 
re measured under the same conditions. The 
values obtained were: 


82.0 X 2.88 = 236 mg. TD Phantom 4-0.4 cc. thorotrast solution: 


In Case 12, a thickness of 1 cm. was de- 12,396 counts/5 min. 
termined in lateral projection. The thick- Phantom only: 11,054 counts/s min. 
nessof the retained medium in Case1i1 was Net counts for thorotrast solution: 1,342 
estimated to be 0.5 cm. counts/5 min. 

The volumes obtained were as follows: 268 counts/1 min. 

Case II Case 12 Case 12 
See emn ddp Right inguinal: 13,592 counts/5 min. 
Left inguinal as control (background): 

From the effective absorptive energy for 10,752 counts/5 min. 
the tissue of reference? for thorium and its Net counts, retained medium: 2,840 
daughters, the dose was calculated accord- counts/5 min. 
ing to the following formula: 568 counts/1 min. 


(disintegrations/sec./uc) (effective (uc thorium (time (= g/ m) 


energy) per organ) in sec.) 


100 
R(rem) — l 
organ weight* in grams 
m E these cases, dose was calcu- The quantity of thorium dioxide re- 
ated as follows: tained in the patient was calculated as 
Ga follows: 


_ 3-7 X 10t X 41 X 0.0014 X 4.2 X 10? X 1.6 X 1078 


2.08 


R 


= I.7 X 10° rem. 
Case 12 


3.7 X 10* X 41 X 0.026 X 4.18 X 108 X 1.6 X 107? 
g 2.6 


I 


1.0 X IO rem. 


Scintillation counting method. To verify 568 (cpm) 
the results obtained in Case 12, activity was 0.4 (ec.) X 7268 (cpm) = 0.85 (cc.) 
measured over the right inguinal region 
using a scintillation counter (Atomic, = 213mg.TD 
Model 1016A) with a 13 inch by x inch Nal 
crystal (photomultiplier voltage: goo volts; 
discriminator control: 10; crystal-skin dis- Using the same formula: 


= 0,023 uc thorium 


* Estimated weight of tissue containing thorium dioxide medium. 
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- (effective (uc thorium (time f erg/mev. 
(disintegrations/ sec./ uc) energy) Peroa) oe] pr 
R(rem) — - - 
organ weight* in grams 
i 57 X I0* X 410€ 0:023 0€ 4.19 X TOXO X 107^* 
R(rem) = X 
2.6 
= 9 X 1of rem. 
The dosimetry calculations were made Am. J. RozNrGENOL, Rap. THERAPY & 


as a substitute for chemical analysis, since 
no biopsy material was available. The 
method necessarily incorporated some ap- 
proximations such as phantom thickness, 
and the shape and volume of retained ma- 
terial. In the densitometric method an 
estimate was made of milligrams (micro- 
curies) of thorium dioxide, whereas in the 
scintillation method radioactivity was used 
for estimating dose. It has been pointed out 
that, due to the effects of metabolism, the 
daughters and the parent material achieve 
equilibrium only after removal from the 
body.?? This lack of equilibrium was not 
considered in calculating dose by the 
scintillation method. Even so, the results 
obtained by the 2 methods were approxi- 
mately the same. 
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TESTICULAR TUMORS* 
AN ANALYSIS OF 112 CONSECUTIVE CASES 


. By T. O. VECHINSKI, M.D.,t W. H. JAESCHKE, M.D., 
and H. VERMUND, M.D., Pu.D. 
MADISON, WISCONSIN 


T^HIS study is a review of all patients 
A. with testicular tumors treated at the 
University of Wisconsin Hospitals between 
January 1, 1940 and December 31, 1960. 
The records of 115 consecutive patients 
were analyzed. The histologic diagnosis was 
available in 112 cases; the 3 remaining pa- 
tients entered the hospital with diffuse 
metastases from obvious testicular tumors 
and -biopsy was not obtained. There were 
96 patients who were treated before 1959 
and therefore available for assessment of 
the $ year survival rate. Histologic slides 
were obtained from 85 cases for a second 
review by the University Hospital patholo- 
gist, Dr. W. H. Jaeschke. In 20 additional 
cases the histologic diagnosis had been made 
by pathologists at the State Laboratory of 
Hygiene. Seven slides had been interpreted 
by practicing pathologists. 

Initial surgery, consisting of orchiec- 
tomy, had been performed in 5o cases at 
the University of Wisconsin Hospitals 
while the remaining patients had been 
operated on by referring physicians. One 
patient, lost to follow-up, was considered 
dead as of the date of the last examination. 
He had a Stage 1 seminoma and was well 
when last seen, 3 months after treatment. 

PATHOLOGY 

The tumors were grouped according to 
the classification of Dixon and Moore!* into 
2 general categories: 

(A) The germinal tumors arising from 
germinal epithelium. 

(B) The nongerminal tumors arising 
from other testicular tissues. 


(A) THE GERMINAL TUMORS 


In the germinal tumors, 4 main histo- 


logic patterns were recognized (Fig. 1:) 

1. The pure seminomas (Fig. 2 and 3) 
composed of large uniform cells with clear 
cytoplasm with or without a lymphoid 
stroma. There were 47 patients in this 
group (Group I). 

2. The embryonal carcinomas (Fig. 4 and 
5) composed of undifferentiated, totipoten- 
tial germ cells which might undergo dif- 
ferentiation in various directions. Thirty- 
six patients were in this category (Group 
II). 

3. The teratomas (Fig. 6) representing 
further differentiation of embryonal tumors 
into recognizable fetal or adult tissues. Two 
subgroups were identified: (a) teratomas 
with or without seminomatous elements (8 
patients) (Group III) and (b) teratomas 
with either embryonal or choriocarcinoma- 
tous elements or both and with or without 
seminomatous tissues (9 patients) (Group 


4. The choriocarcinomas (Fig. 7) with 
both cytotrophoblast and syncytial tro- 
phoblast in villus-like arrangement (4 pa- 
tients) (Group V). 

These four characteristic histologic pat- 
terns were found alone or in combination 
with each other. The pure seminoma, char- 
acterized by extreme radiosensitivity, car- 
ried a relatively good prognosis, but when 
mixed with other types, had no influence 
on the course of the more malignant neo- 
plastic process. 


(B) THE NONGERMINAL TUMORS 
In this category (8 patients), there were 
2 reticulum cell sarcomas and 1 each of the 
following histologic varieties: fibrosarcoma, 
undifferentiated giant cell tumor (Fig. 8), 
interstitial cell tumor (Fig. 9), malignant 


* From the Sections of Radiation Therapy and Surgical Pathology of the University of Wisconsin Medical School, Madison, 


Wisconsin. 


Supported in part by Grants No. CA-06295-03 and 3T1 CA 5104-0351 from the National Institutes of Health. 
+ American Cancer Society Fellow in Radiology, July 1, 1963-June 30, 1964. 


494 


VoL. 95, No. 2 


mesothelioma (Fig. 10), Brenner tumor 

(Fig. 11) and an unclassified tumor (several 

workers have suggested granulosa cell 
^?) 


[unum 


carcinoma) (Fig. 12). The 2 latter were of 


special interest because no case of Brenner 
tumor was found and only 2 reports de- 
scribing granulosa cell types of testicular 
tumors were encountered in the available 
literature.!?!7 These 2 cases are therefore 
reported briefly. 


Case 1. A 67 year old male was admitted 
with a 40 year history of inguinal hernia. Four 


weeks prior to admission he noted swelling of 


the scrotum on the same side. The testis was 
found to be enlarged to 4 times the normal size 
and stone hard. An orchiectomy was done and 
the histologic appearance was consistent with 
that of a Brenner tumor (Fig. 11). There was 
no recurrence of the testicular tumor. Three 
years later the patient developed a squamous 
cell carcinoma of the larynx and expired, 8 
years after the orchiectomy, from the laryngeal 
carcinoma. 


Case 11. A $0 year old male was admitted in 
1958 with a 4 month history of left testicular 
enlargement. The testis measured 6X12 cm. 
and was hard and smooth. No feminizing fea- 
tures were present. Orchiectomy was done and 
the tumor was found to have metastasized to 
the spermatic cord. Postoperative radiation 


[—JHISTOLOGIC SLIDES 
30 REVIEWED 


MMB HISTOLOGIC SLIDES 
NOT REVIEWED_____ 


NUMBER OF CASES 





II II Iv Y | NON 
GERMINAL 


Fic. 1. Pathological grouping of 112 cases of testicu- 
lar tumors. Germinal tumors: seminomas, Group 
I; embryonal carcinoma, Group II; teratomas (a) 
with or without seminoma, Group III; teratomas 
(b) mixed, Group IV; choriocarcinomas, Group V: 
and nongerminal tumors. 
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Fic. 2. Fleshy pale gray seminoma largely replac- 
ing testicular substance. These tumors usually 
comprise about 40 per cent of all the germinal 
tumors. They may reach quite large dimensions 
and also develop as discrete nodules in other 
histologic tumor types. 


therapy was given with a dose of 2,000 r to 
the periaortic and inguinal areas over a 2 week 
period. To several workers the microscopic 
appearance suggested granulosa cell carcinoma 
(Fig. 12). The patient expired 2 months later 
from generalized metastases. 





‘IG. 3. Pure seminoma (73X). This tumor is com- 
posed of small, partly vacuolated polyhedral cells 
with prominent nuclei and centrally positioned 
nucleoli. Note the fine connective tissue septa, 
finely dotted with numerous lymphocytes. 


I 
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lic. 4. Large, partly necrotic and hemorrhagic em- 
bryonal cell carcinoma of the testicle. These 
tumors usually comprise about 30 per cent of all 
germinal tumors. Discrete nodules of seminoma- 
tous elements may coexist. 





Fic. ç. Pure embryonal cell carcinoma (73X) com- 


posed of ifregular sheets and anastomosing 
columns of neoplastic cells. These cells have a 
moderate amount of cytoplasm and prominent 
nuclei, as well as nucleoli. Mitotic figures are com- 
mcn. These tumors consist of highly malignant, 
multipotential cells which may be entirely undif- 
ferentiated or may show slight differentiation 


toward somatic or trophoblastic forms. 
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CLINICAL STAGES 


The patients were separated into 3 clin- 
ical stages based on the anatomic extent of 
the disease :* ^ Stage 1 comprised cases with 
tumor limited to the testis; Stage II those 
with metastases to retroperitoneal, iliac or 
inguinal lymph nodes, scrotum or sper- 
matic cord; and Stage 11 those with metas- 
tases beyond the periaortic lymph nodes; 
e.g., mediastinum, supraclavicular lymph 
nodes, bones, lungs, pleura, liver or other 
viscera. There were 72 patients in Stage I, 
)t m Stage 11 and To in Stage Ni (Fig. 
13). As might be expected, a relatively high 
proportion of the seminoma cases (70 per 
cent) was classified as Stage 1, although it 
should be realized that this classification 
was on the basis of clinical examination 
alone—-obviously a very inaccurate means 
for diagnosing metastatic involvement of 


wi sS RN ee ee, es Y 
"dg Oe ie be "NEP See 
ha 5 ete AU wh. ‘ 





lic. 6. Malignant teratoma with elements of neph- 
roblastoma (170X). This view shows the oval 
plaque of cartilage and supporting stroma com- 
posed of spindle-shaped cells with prominent 
nuclei. Very occasional cells are in mitosis. Tubular 
structures composed of cuboidal and low-columnar 
cells with prominent nuclei are noted, but show 
little variation from one another. No rha»domvo- 
blasts are identified with certainty. Teratomas 
comprise usually about 30 per cent of all germinal 
tumors. The essential elements are made up of 
somatic tissues corresponding to either fetal or 
adult stages of development. Some teratomas may 
contain smooth muscle, nerve tissue and gastro- 
intestinal or respiratory epithelium. These tumors 
may develop as pure teratomas or with admixture 
of seminoma (Group III) or with embryonal car- 
cinoma, choriocarcinoma or both and with or 
without seminoma (Group IV). 
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retoperitoneal lymph nodes. Recently, lym- 
phography has been of considerable value 
in the diagnosis of hidden retroperitoneal 
metastasis (Fig. 14). 

Among the embryonal, teratomatous 
and choriocarcinomatous tumors, there was 
a proportionately larger Biber of cases 
classified as Stage 11 and rir. 


AGE 


The average age at the time of diagnosis 
was 37 vears with the voungest patient be- 
ing I4 months and the oldest 80 vears of age 
(Fig. 15). The germinal tumors occurred 
relatively early, the patients averaging be- 
tween 29 and 39 years of age. The semino- 
mas occurred slightly later (average age 39 
years with a range from 8 to 55 vears) than 
the embrvonal carcinomas (average age 33 


years with a range from 14 months to 52 
years). 
The nongerminal tumors usually oc- 


curred in older patients (average age 50 
years). 
SYMPTOMS AND SIGNS 


By tar the most common initial sign was 
enlargement of the testicle, encountered in 
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ic. 7. Pure choriocarcinoma (170X). There is 
hemorrhagic, focally necrotic tissue with irregular 
cytoplasmic structures, and multiple nuclei of dif- 
ferent sizes. These tumors usually comprise only 1 
per cent or less of the germinal tumors and may 
exist with either seminomas or embryonal car- 
cinoma or both. The essential element is the cyto- 
trophoblast and the syncytial trophoblast in 
villus-like arrangement. 
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Fic. 8. Undifferentiated giant cell tumor, possibly a 
pleomorphic rhabdomyosarcoma (170X). This is a 
cellular tumor composed of rather loosely knit 
cells of different sizes and shapes. Giant forms are 
fairly common. Mitotic figures are noted in most 
high-power fields. There are some suggested ribbon 
cels, but this feature is not striking. No cross-stri- 
ations are identified. The diagnosis is undiffer- 
entiated giant cell tumor. Pleomorphic rhabdo- 
myosarcoma is a consideration. 


98 cases. Onlv 15 patients complained ot 
pain in the testicle; à more common com- 
plaint was a feeling of heaviness in the 
scrotum. Pain in the groin or abdomen 
was recorded in 16 cases. There were initial 


AT 


tc. 9. Interstitial cell tumor, possibly a gynandro- 
blastoma (73X). This tumor is composed of mas- 
sive collections of moderately eosinophilic tumor 
cells. There is a generous amount of pale, eosin- 
staining cytoplasm, and there are oval nuclei which 
resemble one another, except for 4n occasional dis- 
torted or larger nucleus. It is difficult to find a 
single mitotic figure. This particular lesion was 
considered an interstitial cell tumor by several 
pathologists, although one felt that these cells were 
not truly Leydig cells. This pathologist was of the 
opinion that the lesion should be classified as a 
gynandroblastoma. 


Fic. 10. Malignant mesothelioma with nephro- 
blastoma elements (170X). This tumor has a 
rather loose stroma with poorly outlined cellular 
foci which are edematous and contain questionable 
pseudomucinous material. Here and there small 
distorted tubular formations are identified. Note 
the ragged appearance of the elongated cells, 
which led the pathologist to use the term meso- 
thelioma. 


symptoms and signs of widespread disease 
(hemoptysis, bone pain, neurologic symp- 
toms, etc.) in I2 patients. In some patients 
epididymitis, hydrocele or spermatocele 
were among the diagnostic considerations 
mentioned. In 4 cases the testicular tumor 
was discovered incidentally on routine 
physical examination. In 1 case an abdom- 
inal mass was the initial sign and the diag- 
nosis was made on biopsy at the time of the 
exploratory laparotomy. Subsequent ex- 
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Fic. 11. Brenner tumor (73 X). We have been un- 
able to find a similar tumor of the testicle reported 
in Our source material. Note the dense fibrous 
stroma. The cells which are in aggregates have the 
appearance of the cells noted in Walthard cell rests 


of the ovary. 
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ploration of the scrotum revealed the pri- 
mary lesion which was too small to be 
detected on clinical examination. 

The average duration of symptoms as 
recorded in 95 cases was found to be 2 
months in choriocarcinomas, 5 months in 
embryonal carcinomas, 8 months in semi- 
nomas and g months in the teratomas. 

Bilateral testicular tumors were diag- 
nosed in 3 patients; the same histologic 
type (seminoma) was found in 2 cases, in 
I at 4 vear and in the other at 9 vear inter- 
vals. The third patient developed a semi- 
noma on one side and 13 years later an 
embryonal carcinoma on the other. 

Six tumors occurred in ectopic testes with 
3 being seminomas, 2 teratomas and I 
embrvonal carcinoma. 

Gynecomastia was recorded in 2 patients, 
1 with an embryonal carcinoma, the other 
with a teratoma. 


TREATMENT 

The intial therapy consisted of orchiec- 
tomy either alone or followed by roentgen 
therapy. In 2 patients with embryonal 
carcinoma, retroperitoneal lymph node 
dissection was carried out, but in both in- 
stances the retroperitoneal lymph nodes 
were microscopicallv free of tumor. 





Fic. 12. Undifferentiated tumor (granulosa cell 
tumor suggested) (73X). This is a highly cellular 
moderately vascular tumor composed of small 
polyhedral and elongated cells with prominent 
nuclei. There is some tendency for these cells to 
form small acini, which might be considered Call- 
Exner bodies of granulosa cell carcinoma. The pa- 
tient did not have any feminizing features. 
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Prior to 1958 the patients were treated 
with 250 kilovolt roentgen rays, employing 
a half value layer of 2.4 mm. of copper to 
the periaortic and mediastinal lymph nodes 
and of r.1 mm. of copper to the inguinal 
and left supraclavicular areas. The abdo- 
men and mediastinum were treated through 
anterior and posterior opposing fields, com- 
monly measuring 15X20 cm. and 10X15 
cm., respectively, and the inguinal-iliac and 
left supraclavicular areas through 10X10 
cm. single anterior fields. Each field usually 
received 200 r/air per day. During the 
early years the tumor dose was not re- 
corded but could be estimated and rarely 
exceeded 1,000 r over 1o to 12 days. This 
dose might, on occasions, be somewhat in- 
creased if lymph node metastases were 
clinically demonstrable. This tumor dose 
was maintained relatively constant regard- 
less of the tumor type. 

Since 1958 a 1,000 kilovolt roentgen-ray 
machine with a half value layer of g mm. 
of copper has been employed. The peri- 
aortic lymph nodes were treated through 
opposing anterior and posterior fields 
measuring about 8—10X 20-30 cm. with the 
posterior field extending lower to oppose an 
anterior iliac and inguinal field. The tumor 
dose for seminomas varied between 2,000 
and 2,600 r over 3 to 4 weeks but was 1n- 
creased to 4,000 r if large palpable ab- 
dominal masses were present. For the more 
radioresistant embrvonal and teratomatous 
tumors, a dose between 3,000 and 4,000 r 
over 4 to 6 weeks was commonly delivered. 
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Fic. 15. Pathological grouping and clinical staging in 
112 cases of testicular tumors. 
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Fic. 14. Lymphogram of a patient having a mixed 
embryonal cell carcinoma and seminoma. Post- 
injection roentgenogram shows the contrast ma- 
terial in the lymphatic system. There is readily 
noted an obstruction to flow involving the peri- 
caval lymph nodes just lateral to L4. The large 
metastatic deposit of tumor is Outlined well by the 
contrast material. There is no filling of the peri- 
caval lymph nodes superior to this lesion. The 
periaortic lymph nodes are normal. The haziness 
in the right upper quadrant is due to an enlarged 
liver, which clinically was thought due to metas- 
tases. 
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Fic. 15. Age distribution in 112 cases of testicular 
tumors. 
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lic. 16. Survival of 47 cases of seminoma 
from time of treatment. 


The mediastinal and left supraclavicular 
lymph nodes were treated only if they were 
clinically or radiographically involved or if 
metastatic lymph nodes were found in the 
adjacent retroperitoneal area. 
RESULTS 

The survival periods for patients with 
different tumor types are given in Figures 
16, 17, 18, and 19. As would be expected, 
the best § year survival rate was obtained 
in patients with seminoma (Group I) 
(Table 1). An absolute § year survival rate 
of 63 per cent was recorded for the entire 
group, 68 per «ent for Stage 1 and 56 per 
cent for Stagegit cases. There were 2 deaths 
from wissen b disease. One patient died 
from agranulocvtosis a short time after 
roentgen-ray therapy and had no signs of 
residual or recurrent tumor. The second 
patient lived 15 years without recurrence 
and died of pneumonia. 

There were 5 patients with metastases to 
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regional lymph nodes who remained. well 
for 5 years or longer. Two of these had 
large abdominal masses which regressed 
completely after radiation therapy, one 
being alive and well for 8 vears and the 
other having recently received irradiation 
for recurrent left supraclavicular lymph 
node metastases. 

There are 21 patients still living and all 
are free of tumor. The average survival in 
the whole group is presently 7.8 years, 
median survival 5.8 vears. Three patients 
remained well from 9 to 12 years, but died 
from metastases. One exceptional patient 
who had a Stage rm seminoma survived 
over Io vears and died of coronary throm- 
bosis. 

The § vear survival rate was lower among 
patients with the more radioresistant em- 
brvonal carcinomas (Group II) and only 6 
patients, all with Stage 1 tumors, survived. 
The absolute 5 year survival in Stage I was 
32 per cent. Two patients died from inter- 
current disease before the end of the 5 
vear period without evidence of recurrent 
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Fic. 17. Survival of 36 patients with embryonal 
carcinoma from time of treatment. 
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TERATOMA (II2-8 CASES 


AVERAGE SURVIVAL. 6.6 YEARS 
MEDIAN SURVIVAL. 3.3 YEARS 
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Fic. 18. Survival of 17 patients with teratoma from 
time of treatment. 


testicular tumor, one from myelogenous 
leukemia, the other from a cerebrovascular 
accident. The average survival in this group 
is presently 3.4 vears with 8 patients still 
alive. The median survival is 1.4 vears. 
There were 6 of 14 patients with tera- 
tomatous tumors surviving at least § vears. 


TAB 


r Tumors fo 


CHORIO CARCINOMAS (Y)-4 CASES 








-~ AVERAGE SURVIVAL 06 YEARS 
MEDIAN SURVIVAL 0.6 YEARS 






AVERAGE SURVIVAL 2.8 YEARS 
MEDIAN SURVIVAL 1.5 YEARS 
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l'16. 19. Survival of 4 patients with choriocarcinoma 
and 8 patients with nongerminal testicular tumors 
from time of treatment. 


[t is of interest to note that the results ap- 
peared better in Group IV than in Group 
HII, thus confirming the impression. of 
Dixon and Moore!’ that coexistence of 
teratoma with either embrvonal carcinoma 
or choriocarcinoma, or both, reduces the 
extremely malignant character of these 
tumors. One patient with Stage 11, Group 
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TESTICULAR TUMORS 
FIVE YEAR SURVIVALS ACCORDING TO CLINICAL STAGE 






























































Stage I I IH Total 
Seminoma Group | 21/31* 6897 5/9 6600 1/3 29/45 5407 
Embryonal carcinoma Group II 6/19 — 329 0/3 0/6 6/28 — 219; 
Teratoma Group III 1/5 1/2 0/1 2/8=25% 
Teratoma Group IV 4/6 — — 4/6 
Choriocarcinoma Group V 0/2 -—- 0/2 0/4 
Total germinal tumors 32/6322 619, 6/14=43% 1/122 805 39/89 — 449t 
Nongerminal tumors 2/3 i/4 0/2. 3/7 

TEN YEAR SURVIVALS 

Stage I II II Total 
Seminoma Group I 3/23370 3/6=s0% 1/3 PELE 63%, 
Embryonal carcinoma Group II £712 4395 o/I 0/2 TEET EN y7 
Teratoma Group III 1/5 1/2 o/I 2/8200. 
Teratoma Group IV 2/2 — -> 3/2 
Choriocarcinoma Group V — - 0/2 o/2 
Total germinal tumors 21/425 5007 4/9 — 4496 1/8 26 


* Number surviving/ number treated. 


59=4470 
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Tase II 
TESTICULAR TUMORS 
FIVE YEAR SURVIVALS ACCORDING TO INITIAL THERAPY 
Surgery Alone Surgery and Irradiation 
>) Total 
StageI WU I Stage I IH III 
Seminoma Group I afat o/1 — 18/24 5/8 1/3 27/43 
43% 75760 6% 63% 
Embryonal carcinoma Group II 0/5 0/2 6/14 0/3 0/4 6/28 
43% 21% 
Teratoma Group III 1/1 — 0/4 1/2 o/1 2/8 
Teratoma Group IV — — ns r/1 — 4/6 
Choriocarcinoma Group V o/I 0/2 o/1 m — 0/4 
Total germinal tumors 4/14 0/1 0/4 27/49 7/14 1/8 39/89 
2970 5590 5070 4470 
Nongerminal tumors 2/a 0/1 0/1 1/2 o/1 3/7 


* Number surviving/number treated. 


III teratoma died from agranulocytosis 
shortly after radiation therapy to the 
abdomen and mediastinum. 

The average survival in Group III is 4.2 
years with 2 patients still alive, and in 
Group IV, 6.6 years with 4 patients still 
living. 

The choriocarcinomas proved fatal re- 
gardless of stage and the average survival 
was only o.6 years. 

The nongerminal tumors included a 
variety of histologic types. There were 3 
five year survivors; 2 of these were classi- 
fied as Stage 1 (one malignant mesothelioma 
and the other a Brenner tumor) and the 
third as Stage u (a fibrosarcoma with 
inguinal lymph node metastases). This pa- 
tient developed metastases 6 years after 
therapy and died. 

The 10 yeaf survival in the group of 59 
patients treated before 1953 was 44 per 
cent, with s@ per cent Stage 1 and 44 per 
cent Stage 11 cases surviving. The best 10 
year survival was again in the group of 32 
patients with seminoma (53 per cent) as 
compared to 5 of 15 patients with embry- 
onal carcinoma and 4 of Io patients with 
teratoma (Table 1). 


In order to evaluate the influence of 
radiation therapy on the length of survival, 
the patients were divided into two groups, 
the first consisting of those who had no 
radiation therapy immediately following 
the orchiectomy and the second of those 
who did have postoperative radiation ther- 
apy (Table 11). 

In spite of the limited number of pa- 
tients in each group, the difference in the 
survival figures was quite striking. Thus, 
among the Stage 1 seminomas 3 of the 7 
patients (43 per cent) treated with orchi- 
ectomy alone as compared with 18 of 24 
patients (75 per cent), treated with orchi- 
ectomy and postoperative roentgen-ray 
therapy, survived 5 years. In Stage 11, 5 of 
8 patients with seminoma survived 5 years 
after orchiectomy and postoperative roent- 
gen-ray therapy. One patient underwent 
orchiectomy, but received no postoperative 
radiation therapy in spite of the presence 
of palpable abdominal masses. When ad- 
mitted for the first time to the University 
Hospitals 7 months later, he had extensive 
abdominal and pulmonary metastases and 
expired a few months later. 

In Stage 1 embryonal carcinoma (Group 


Vor. 95, No. a 


ID) the effect of postoperative radiation 
therapy was also apparent with 6 of 14 pa- 
tients surviving 5 years or longer. There 
was no survivor among 5 patients treated 
with orchiectomy alone. Two patients 
underwent retroperitoneal lymph node dis- 
section. The lymph nodes were reported 
negative for tumor on microscopic exami- 
nation; nevertheless, both patients died 
from distant metastases within 2 years. 
There were no § year survivors among pa- 
tients with Stage m or 11 embryonal car- 
cinomas. 

Among the 8 patients with teratomas 
with or without seminoma (Group IIL), 
only 2 patients survived the 5 year period. 
One patient was admitted with a hard 9 cm. 
testicular mass. Because of tumor nodules 
present on the scrotal skin, the patient was 
recorded as a Stage II case, was given 
radiation therapy both before and after the 
orchiectomy and was found to be living 
free of recurrence 23 years later. The second 
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patient had a Stage 1 teratoma and lived 
free of recurrence 21 years after orchiec- 
tomy alone. 

All 6 patients with mixed teratomas 
(Group IV) treated before 1959 received 
postoperative roentgen-ray therapy and 4 
survived 5 years or more. 

Finally, the influence of the radiation 
dose on the 3 year survival rate was ana- 
lyzed (Table m1). The study had to be 
limited to the 3 year period because the 
increased dosages using higher energy 
radiation were not introduced until 1958 
and the number of patients was therefore 
limited. Nevertheless, the results so far 
support the opinion that improved survival 
can be obtained with the higher dosage. In 
Stage I seminoma 82 per cent of the pa- 
tients survived even after less than 1,000 r, 
illustrating the marked radiosensitivity of 
this tumor. The 4 patients who received 
doses in excess of 1,000 r (ranging from 
1,400 to 2,600 r to the retroperitoneal 


TABLE III 


TESTICULAR TUMORS 
THREE YEAR SURVIVALS ACCORDING TO DOSE OF RADIATION 


Stage 1 Stage 1 Stage mI 
Dose r/tumor Dose r/tumor Dose r/tumor Total 
«1,000 1,400 «1,200 21,500 «1,000 21,200 
Group I 
Seminoma 19/22* 4/4 3/6 2/3 0/2 1/t 29/38 
86% 100% so% 67% 76% 
Group II 
Embryonal 4/11 3/4 0/3 o/1 0/3 97/22 
carcinoma 36% 15% 32% 
Group III 
Teratoma 0/4 — I/I o/1 — 0/1 1/7 
Group IV 
Teratoma 2/3 2/2 I/1 — — — 5/6 
Group V 
Choriocarcinoma  — — — — o/1 — 0/1 
Total 25/40 9/10 5/8 2/7 0/4 1/5 42/74 
63% 90% 63% 5770 


* Number surviving/number treated. 
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lymph nodes) are all well. The higher 
dosage assumes increased importance in 
Stage u tumors and in the more radio- 
resistant embryonal carcinomas. 


DISCUSSION 


INCIDENCE 


For the 20 year period studied, the total 
cancer deaths among males in Wisconsin 
averaged about 2,900 per year, while the 
mean annual death rate for malignant neo- 
plasms of the testis amounted to 19.5.8! 
This represents an incidence of 0.67 per cent 
of all fatal malignancies in males, a figure 
not significantly different from the 0.64 per 
cent reported by Gilbert and Hamilton? 
and Dixon and Moore? for the entire 
United States, but somewhat higher than 
the 0.52 per cent reported from England 
and Wales*? and the 0.3 per cent reported 
from Norway. 

Statistics on admissions at the University 
of Wisconsin Hospitals, available only for 
the 12 year period between 1949 and 1960, 
A a total of 162,456 admissions. 
During that same period there were 68 pa- 
tients admitted with malignant testicular 
tumors, an incidence of approximately 
0.042 per cent. This may be compared with 
the incidence of 0.078 per cent from g 
different hospitals reported by Campbell; 
of 0.063 per cent of all male admissions at 
the University of Iowa reported by Culp” 
and of 0.015 per cent of all admissions at 
the Veterans Hospital, Bronx, New York.*? 
Itis therefore readily apparent that testicu- 
lar tumors are relatively infrequent and 
most institutions require long periods of 
time in order to accumulate significant 
numbers. A notable exception occurred 
during the last World War at the hospitals 
serving milit@ry personnel; a high incidence 
of testicular tumors among the Armed 
Forces, from 3 to 10 in 100,00018:4650,88 was 
reported. A number of studies analyzing 
this unique material has appeared? 2.5.24 
35,4,1,41,49,50,55,854. and has greatly influ- 
enced later studies in other institutions. 
Such a high incidence among military per- 
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sonnel can be explained on the basis of the 
characteristic age distribution of germinal 
testicular tumors with the peak incidence 
occurring in young adults between 2c and 
40 years of age,1817.18,19,20,88,86,39,44,48,57,68,64,85, 
67,71,72,75 In the age groups from 20 to 35 
years, testicular tumors consitute one of the 
most common forms of malignancy in the 
male.® 

In the present series the peak incidence 
of the seminomas occurred between 30 and 
39, of the embryonal carcinomas between 
20 and 29 and of the other germinal tumors 
between 30 and 39 years of age—a finding 


in general accord with reports by others.** 
36,39,57,58,68,84, 72, 79 


ECTOPY 


The incidence of coexisting cryptorchism 
and testicular neoplasia was 5.4 per cent (6 
of 112) in our material, which is within the 
range of that observed by others who have 
reported from 4.8 per cent to 30 per cent of 
all testicular tumors occurring in unde- 
scended testes 600m 25 MISTER BO O0,08,6 T, B8 but 
higher than the 2.4 per cent reported 
among military personnel? The increased 
incidence of neoplasia in cryptorchid testes 
iS well established, 8:!8-15.17,27,38,40, 44,50, 56,59, 72, 79 
According to different estimates, malignant 
tumors occur from 20 to 220 times more 
frequently in undescended testes than 
in the normally descended organ, 545.9 
but the validity of some of these statistical 
data has been questioned.?9?? In some pa- 
tients with unilateral cryptorchism, tumors 
have developed in the normally descended, 
rather than the ectopic, testis. Gilbert and 
Hamilton? reported 23 such patients; 
Rusche” collected 4 and Moffat** observed 
2. These findings suggest that ectopy per se 
is not the essential carcinogenic factor, but 
may be only one of the many manifesta- 
tions of developmental disturbances (per- 
haps mediated by hormones), which under 
certain circumstances also can lead to 
tumor induction. Orchiopexy has not pre- 
vented the development of testicular tu- 
mors in a number of patients.?527,48,0571 Jt 
is also well established that patients with 
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bilateral scrotal testes, successfully treated 
for a tumor in one testis, exhibit an in- 
creased incidence of tumor development in 
the other testis. The incidence among such 
patients has been estimated to be 0.7 per 
cent, as compared to 0.0013 per cent in the 
general population previously not afflicted 
with this disease.7537:3* A much higher inci- 
dence was found among patients with bi- 
lateral ectopy and previously treated testic- 
ular malignancy with 24.6 per cent develop- 
ing a tumor in the opposite testis.* 

In the present series, there were 3 pa- 
tients with bilateral testicular tumors, an 
incidence of 2.7 per cent. 

The results of treatment of cryptorchids 
who have had orchiopexy and later de- 
veloped testicular neoplasms have been 
very poor.™® 4 On the other hand, the sur- 
vival of patients with testicular tumors 
developing in previously untreated ectopic 
testes has been quite satisfactory.!*:?8.48 The 
results in the present series seem to confirm 
this impression: among the 6 cryptorchids, 
there were 4 with Stage 1 tumors (3 semino- 
mas and I embryonal carcinoma), 3 of 
whom were free of disease 3, 11 and 22 
years respectively after treatment. The 
fourth patient was lost. The fifth patient 
had a Stage 11 teratoma (Group IV) and 
survived without recurrence for 8 years. 
The sixth patient had a Stage 11 embryonal 
carcinoma and died 4 months after treat- 
ment. 


HORMONAL INFLUENCES 


Gynecomastia was encountered in 2 pa- 
tients only. Assays for chorionic gonado- 
trophins and follicle stimulating hormones 
were not performed consistently. Such 
assays were found to be unreliable by 
Lewis, who reported positive findings in 
35 per cent of control patients without 
testicular tumors. Rapidly increasing hor- 
mone titer occurring after orchiectomy on 
patients with or without gynecomastia sig- 
nifies extensive tumor metastases contain- 
ing trophoblastic elements and is therefore 
an ominous sign, 19092996555; 74s 13 Hyper- 
plasia of interstitial cells associated with 
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testicular tumors has been found to be an 
unfavorable prognostic sign and so has 
presence of hemorrhagic necrosis and vas- 
cular invasion by tumor.!? 


ANALOGOUS TESTICULAR AND OVARIAN TUMORS 


All of the germinal tumors of the testis 
have counterparts in the ovary.!9!? Thus, 
the seminomas of the testis correspond 
closely to the dysgerminomas of the 
ovary./7* Embryonal carcinomas, tera- 
tomas and choriocarcinomas occur in both 
testis and ovary, but the relative fre- 
quency varies? and the ovarian tumors 
commonly attain a higher degree of differ- 
entiation. No counterparts of ovarian 
cystadenocarcinomas have been found in 
the testis; however, examples of a granu- 
losa cell and a Brenner tumor of the testis 
were encountered in the present material. 


COMMENTS ON THERAPY 


There is overwhelming evidence to indi- 
cate that radiation therapy aids in the con- 
trol of metastases and, therefore, improves 
the results of treatment of testicular 
tumors. In a compilation of statistics, the 
3 to 5 year survival figures varied from 5 
per cent to 49 per cent, with an average of 
Ig per cent in 1,182 patients treated with 
orchiectomy alone, as compared to a range 
of 23 per cent to 88 per cent with an average 
of 45 per cent in 1,133 patients treated with 
orchiectomy and radiation therapy (Table 
IV). 

SEMINOMAS 

The remarkable radiosensitivity of the 
seminomas is now generally recognized.*: 
Thus orchiectomy and radiation therapy 
yielded 5 year survival figures varying from 
45 per cent to 94 per cent with an average 
of 65 per cent in 1,215 cases of seminoma 
collected from different instgutions (Table 
v). In a more recent series follected from 
data published between 1950 and 1960, the 
5 year survival rates ranged from 45 per 
cent to 94 per cent with an average of 73 
per cent in 1,088 cases, some of which had 
undergone retroperitoneal lymph node dis- 
section (Table vi). Included in the latter 
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Tase IV 


TESTICULAR TUMORS 
THREE TO FIVE YEAR SURVIVALS 
AFTER ORCHIECTOMY WITH AND WITHOUT POSTOPERATIVE RADIATION THERAPY 


Without With 

No. % No. % 
Kober, 1899, cited in Reference 29 23/114* 20% 
Chevassu, 1906, cited in Reference 29 13/114 Lp 
Tanner,” 1922 25/465 pe 
Rea,’ 1931 34/257 Ig 
Rea," 1931 5/38 g 
Grevillius,” 1937 41/83 49> 25/52 40 
Leddy and Desjardins,” 1938 2/5 40 47/161 29 
Payne,” 1938 15/32 ape 
Cabot and Berkson,® 1939 15/31 48 39/74 53 
Higgins and Buchert,® 1939 5/24 21 11/31 35 
Nesbit and Lynn,” 1946 5/19 26 14/61 ag 
Pendergrass e£ a/.,5 1946 18/41 44 
Gordon-Taylor and Wyndham? 1947 178/396 45 
Leucutia et al., 1948 45/81 £6 
Prossor,®™ 1950 42/90 47 
Paterson,® 1952 53/105 50 
Kunkler e 27,55 1952 36/41 88 


Total 


* Number surviving/number treated. 


185/1,1822 1595 


508/1,133— 4590 


No asterisk indicates 5 year survivals; x3 year survivals; xx-4 year survivals; xxx» 4 of the 15 survivors had received radiation 


therapy. 


group, however, are the figures published 
by Dixon and Moore!*!? computed by the 
life table method and by subtracting the 
number of patients dead of tumor from the 
total number of cases treated, exluding the 
number of cases lost to follow-up or dead of 
intercurrent disease and also excluding all 
the inoperable (clinical Stage 11 and 1m) 
cases. Therefore, these data are not di- 
rectly comparable. 

In seminomas without clinical signs of 
metastases, the 5 year survival rates varied 
between £9 per cent and 89 per cent with 
an average of Bo per cent in 594 cases col- 
lected from tht literature (Table viz). 

In seminomhas with clinical evidence of 
metastases, the 5 year survival rates 
ranged from 18 per cent to 61 per cent 
averaging 29 per cent in 210 cases (Table 
VII). 

These tumors are curable with radiation 
therapy even in the advanced stages after 


metastases have occurred to retroperi- 
toneal, mediastinal or left supraclavicular 
lymph nodes, and are demonstrable clini- 
cally.2.7? 

The great majority of the patients in the 
present series was treated before 1958 with 
small doses of orthovoltage roentgen-ray 
therapy. Nevertheless, in patients with 
seminoma, the 5 year survival was consid- 
erably increased with the added irradia- 
tion, thus illustrating the pronounced 
radiosensitivity of these tumors. 

There is reason to believe, however, that 
further improvement in the results can be 
achieved by increased dosage,® which, 
when properly fractionated, can be most 
conveniently delivered with high energy 
equipment." Some seminomas contain foci 
of more radioresistant cells?* sometimes un- 
detected by routine sectioning of the pri- 
mary tumor. Thus, Dixon and Moore? re- 
ported thatin 14 per centof their seminoma 
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cases trophoblastic cells were present, and 
in 23 patients with seminoma, postmortem 
examination revealed metastasis contain- 
ing embryonal carcinoma in 6, choriocar- 
cinoma in 2, and teratoma in I. 

Therefore, even though the majority of 
the seminomas in the Stage I category can 
be controlled with radiation dosages of 
2,000 r delivered over 2 weeks, some 
authors!^?*39 have obtained better results 
with higher dosages (2,700—3,000 r over 3 
weeks). Larger metastatic deposits may 
also require higher dosage because of poor 
vascularization and hypoxia. 
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In patients with seminoma, without 
clinically demonstrable metastases, 5 year 
cure rates of go per cent should be within 
the realm of possibility with simple orchi- 
ectomy and adequate radiation therapy to 
the regional lymph nodes.*® 

Distant metastases from seminoma also 
respond well to irradiation and prolonged 
palliation can be obtained. As an example, 
I patient 1n our series, who had solitary 
pulmonary and multiple cervical and in- 
guinal lymph node metastases, received 
roentgen-ray therapy and survived for 10 
years without evidence of recurrence. There 


Tase V 


TESTICULAR TUMORS 
FIVE YEAR SURVIVALS 
AFTER ORCHIECTOMY OR RETROPERITONEAL LYMPH NODE 
DISSECTION AND POSTOPERATIVE RADIATION THERAPY 








Simple Orchiectomy and 


Retroperitoneal Lymph Node 
Dissection and Radiation 











Radiation Therapy Therapy 
Seminoma Others Seminoma Others 
No. % No. % No. % No. % 

Grevillius ®, 1937 23/39 59* 2/13 1¢* 
Cabot and Berkson," 1939 . 32/45 71 7/29 24. 
Ahlbom,! 1947 42/65 65 17/54 31 
Kelby and Stenstrom,“ 1947 9/16 56 9/56 16 
Sauer ef al,” 1948 39/68 Ly 31/96 41 
O'Connell and Geschickter," 

1950 45/75 6o 26/142 18 
Boden and Gibb,‘ 1951 54/96 56 9/32 28 
Dean," 1951 63/135 47 56/229 | 24 
Kaplan ef a4.,P 1951 15/33 45 20/75 27 
Dixon and Moore,?t 1952 282/315 90 241/517 47 
Rusche,* 1952 26/38 68 41/797 53 
Kimbrough and Cook,“ 1953 116/203 = 57% 
Cox," 1954 48/68 71 11/32 34 
Moffat,* 1954 15/16 94 2/6 33 
Friedman,” 1956 78/94 83 
Notter,’ 1956 36/107 Fi 36/107 34 
Whittle, ° 1957 48/62 27 24/37 65 
Staubitz ef a7., 1958 14/22 64 3/19 16 27/39 69 
Host and Stokke,” 1959 II15/156 74 60/144 42 d 
Patton and Mallis, * 1959 20/36 56 11/gI 12 83/100 83 89/143 62 
Parker and Holyoke," 1960 32/44 73 21/38 ag 
Total 794/1,215 65 386/1,256 31 365/415 88 357/699 §1 

* 4 year survivals. 


+ Only operable cases, relative 5 year survivals. 
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Tase VI 
TESTICULAR TUMORS 
FIVE YEAR SURVIVALS ACCORDING TO DIFFERENT GROUPS 
Group I II IH IV V Miscellaneous Total 
No 95 No. % No. % No. 05 No. % No. % No. % 
O'Connell and 

Geschickter,™ 

1950 45/75 60 0/75 13 16/67= 24% — — 71/21; 33 
Dean,! 1951 63/135 47 23/10 2I 4/1399 3190 o/11 o 29/95 31 119/364 33 
Kaplan ef al,” 

1951 15/33 45 I1s/51 39 4/159 2796 1/9 u — 35/108 — 32 
Rusche,” 1952 26/38 68 27/38 JI 10/18 56 4/18 22 o3 o — 67/115 8 
Dixon and 

Moore, 1952 282/315 9o 59/165 36 52/73 71 130/273 48  o/6 oœ — 523/833 63 
Moffat, 1954 15/16 94 1/2 5o 1/4= 25% - 17/22 77 
Notter," 1956 76/19; 7I 6/39 15 5/8 63 24/59 4l — 1/1 112/314 — $2 
Staubitz ef al,” 

1958 14/22 64 7/18 39 8/17* 47% o/a o 29/59 49 
Host and 

Stokke,* r959 115/156 74 33/59 39 19/39 49% 18/46 39 175/300 58 
Patton and 

Mallis,“ 1959 111/147 76 58/139 42 42/1207» 39% I1/15 33 aafaa — 54 
Parker and 

Holyoke," 1960 32/44 73 7/20 35 14/187 78% 53/82. 65 
Friedman and 

Di Rienzo,” 1963 25/83 30 25/83 | 3o 
Friedman and 

Di Rienzo,* 

1963 15/54 28 15/54 28 
Total 794/1,088=73 276/853 32 333/742 45% 1/31 3 59/157=38 1,463/2,871=51 


* Dixon and Moore included only operable cases, The survival figures were obtained by subtracting the number of cases dying of 
tumor from the total number of cases treated. The number of cases lost or dead of intercurrent disease is unknown. 


are several reports of similar cases in the 
literature,?? 53.680,80 


EMBRYONAL AND TERATOID TUMORS 


The embryonal carcinomas and the 
teratomas are generally more radioresis- 
tant, even though some variation in radio- 
sensitivity has been observed.!%80.87 Ahl- 
bom! encountered some tumors with em- 
bryonal carcinomatous and mixed tera- 
tomatous elements that possessed a radio- 
sensitivity which approached that of the 
seminomas, while others were only moder- 
ately radiosensitive. Friedman?! observed 
that for immature cartilage in teratoid 
tumors the le#fial dose was 2,400 r, but for 
some mature§ glandular structures it ex- 
ceeded 5,000 °r. Tumor doses of 4,000 to 
s,ooc r delivered over 4 to 6 weeks have, 
therefore, been recommended.!7 

Such high doses may approach or even 
exceed the tolerance of certain vital normal 
tissuesf**9 and great caution must be exer- 


cised so as to avoid irreparable damage to 
the gastrointestinal tract and the kid- 
ney s, 16.21,28,24,45,50,62 

No such complications were encountered 
in the present series as the dose was low, 
although in a few patients 4,000 r of 1,000 
kilovolt roentgen rays to the retroperi- 
toneal lymph node areas were readily toler- 
ated, provided the weekly dosage did not 
exceed 800 to 1,000 r to fields sufficiently 
limited so as to avoid the kidneys. 

Irradiation of excessively large fields may 
lead to serious bone marrow depression. 
Two such cases treated with orthovoltage 
roentgen rays were encountered: (1) A ṣo 
year old man with a Stage I seminoma re- 
ceived from 1,000 to 1,600 r estimated 
central axis midplane dose over 11 days to 
large fields covering the inguinal, iliac, 
periaortic, mediastinal and left supraclavic- 
ular areas. He died 1 year later from 
agranulocytosis, and autopsy revealed se- 
vere myelofibrosis. (2) A 28 year old patient 


Vou. 95, No. 2 


with Stage 11 teratoma received 2,000 r cal- 
culated central axis midplane dose to a 
15x20 cm. field to the abdomen and 1,500 
r to a 10X15 cm. field to the mediastinum 
over a period of 20 days. A white blood cell 
count 2 weeks later was reported as 
800/mm.*, and the patient died with all 
signs of bone marrow depletion 23 weeks 
after completion of irradiation. 

Satisfactory results have been reported 
without prophylactic irradiation of the 
mediastinum and the left supraclavicular 
regions in Stage 1 tumors.! Such prophy- 
lactic irradiation 1s still recommended in 
Stage II tumors because of the high inci- 
dence of subsequent metastases to lymph 
nodes in these areas.*® 

The prognostic importance of clinical 
staging of testicular tumors was empha- 
sized by Whittle?? and was clearly appar- 
ent in our present material. The superior 
results obtained in the earlier stages again 
call attention to the importance of an early 
diagnosis. Every mass in the scrotum must 
be considered malignant until proven 
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otherwise,9?5 and there can be no substi- 
tute for an immediate orchiectomy, which 
is so essential for a correct. histologic diag- 
nosis and planning of further therapy in - 
testicular tumors.! | l 

It is generally agreed that preoperative 
irradiation to the primary tumor should be 
avoided, since it distorts the histologic 
architecture and makes identification difi- 
cult or impossible.” There is no evidence 
to suggest that preoperative irradiation in- 
creases the survival beyond that which can 
be obtained with postoperative radiation 
therapy to the retroperitoneal and inguinal 
lymph nodes.® pz 

The radioresistance of the embryonal 
and teratoid tumors is illustrated by the 
lower 5 year survival rates obtained with 
simple orchiectomy and postoperative ra- 
diation therapy as compared with those 
obtained in seminomas. Thus, in a compila- 
tion of statistics from the literature, the 5 
year survival figures varied between 12 per 
cent and;65 per cent, averaging 31 per cent 
for 1,256 patients (Table v). This is less 


Taste VII 


TESTICULAR TUMORS 
FIVE YEAR SURVIVALS IN CASES WITH AND WITHOUT METASTASES 


` Seminomas Embryonal and Teratoid Tumors 
Without With Without With 
No. % No. % No. % No % 
Cabot and Berkson, 1939 36/49 35 6/15 40 10/27 37 2/14 14 
Ahlbom,! 1947 35/42 83 7/23 30 17/29 59 0/25 o 
Prossor,® 1950 32/48 67 5/9 | '56 
Boden and Gibb,* 1951 40/50 80 14/46 30 s/1o0 o 1/7 14 
Kaplan eż al., 1951 15/22 59 2/11 18 15/34 44 
Cox, 1954 44/56 79 8/22 36 
Friedman,” 1956 68/76 89 
Notter, 1956 70/80 88 5/27 19 30/60 50 $/24 aI 
Whittle,” 1957 34/39 87 14/23 61* 23/32 72 \ 1/5 20* 
Höst and Stokke,” 1959 106/132 80 12/65 18 40/71 56 i 
Friedman and Di Rienzo,” ` 
1963 m" 25/48 52 0/35 o 
Friedman and Di Rienzo,™ 
1963 15/34 44 0/20 o 
Total 478/594 Bo — 60/210 29 193/376 f$ — oh 7 


* Stage u only. 
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than half the corresponding average § year 
survival of 65 per cent reported for 1,215 
cases of seminoma by the same authors. 

The 5 year survival rates in patients with 
embryonal and teratoid tumors without 
clinical signs of metastases varied between 
36 per cent and 72 per cent, averaging 51 
per cent in 376 patients (Table vir). The 
extremely unfavorable prognosis in pa- 
tients with clinically evident metastases 
from such tumors is illustrated by the fig- 
ures in this collected series where only 9 
patients of a total of 130 patients treated 
(7 per cent) survived 5 years (Table vir). 

The 5 year survival rates in the collected 
series of patients with embryonal car- 
cinoma (Group II) were below those ob- 
served in patients with teratomas (Group 
III and IV), varying between 13 per cent 
and 71 per cent, averaging 32 per cent for 
855 patients with embryonal carcinoma, as 
compared to an average of 45 per cent for 
742 patients with teratomas (Table vi). 
The prognosis in Group III teratomas 
(with or without seminomatous elements) 
was considerably better (5 year survival 
rates varying between 56 per cent and 71 
per cent) than in Group IV teratomas (with 
embryonal or choriocarcinomatous ele- 
ments, with or without seminoma) (5 year 
survival rates varying between 22 per cent 
and 48 per cent) (Table vı). 

In our own materia! there were 12 pa- 
tients with embryonal or teratoid car- 
cinomas who lived without clinical evidence 
of recurrence for 5 years or longer (6 em- 
bryonal carcinomas and 5 teratomas, all 
Stage r,and 1 Stage 11, GrouplIII teratoma). 
The 6 patients with embryonal carcinoma 
are still alive and free of clinical signs of 
tumor from 1o to 23 years after simple 
orchiectomy fand radiation therapy. Four 
of the patients with teratomas are alive and 
well from ¢ to 23 years after treatment: 
the fifth patient died without recurrence 19 
years after simple orchiectomy and irradia- 
tion. All these patients received low doses 
of radiation (5 in the range of 500 to 650 r, 3 
about 1,000 r, one 1,500 r and one about 
3,000 r to the retroperitoneal area at dose 
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rates of 200 r/air a day to each of two op- 
posing fields). One might have reason to 
question the contribution of radiation 
therapy in these cases and assume that the 
retroperitoneal lymph nodes might have 
been negative for metastases at the time of 
the orchiectomy. 

In the other group, however, 5 of the 6 
patients with the same types of tumor, all 
Stage I, treated with simple orchiectomy 
without irradiation, died of metastases 
after an average survival of only 17 months. 
The sixth patient is living without recur- 
rence 21 years after the orchiectomy. In 
this group there were also 2 patients who 
underwent radical retroperitoneal lymph 
node dissection but died of metastases. 


RETROPERITONEAL LYMPH NODE DISSECTION 


The incidence of metastases to the retro- 
peritoneal lymph nodes from testicular 
tumors has been found to be very high even 
in the clinical Stage 1 tumors: from 57 per 
cent to 62 per cent in embryonal carci- 
noma“ and from 12.5 per cent to 32 per 
cent in seminoma.7^5073 The first meta- 
static emboli usually settle in the periaortic 
and pericaval lymph nodes extending from 
the aortic bifurcation to the level of the 
kidney pedicles, A1, 1420,40:392,44,47,49/61; T8 after 
floating along lymph vessels which provide 
direct communication from the lymphatics 
of the testis.?” 

Occasionally, there is direct connection 
between the lymphatics of the testis and a 
lymph node in the external iliac chain at 
the pelvic brim immediately in front of the 
ureter.5^5 [f the tumor has extended into 
the epididymis, metastases occur with in- 
creased frequency in the external iliac 
lymph nodes.* The inguinal lymph nodes 
may become involved if the tumor has per- 
forated the tunica vaginalis (which occurs 
only infrequently unless biopsy has been 
taken) or if extensive periaortic lymph 
node metastases have blocked the lymphat- 
ic drainage.? 51 

It was the hope of many surgeons that a 
radical dissection of the entire chain of 
lymph nodes along the spermatic cord up to 
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the level of the kidney pedicles would re- 
sult in an increased cure rate.” The techni- 
cal difficulties of completely removing met- 
astatic lymph nodes were considerable, 
however. Frequently dense adhesions to 
the great vessels made the operation unsat- 
isfactory,? and the exact role of the radical 
retroperitoneal lymph node dissection is 
still disputed.17:28-46,49,50,05.61,64.73 Most au- 
thors agree that in the radiosensitive semi- 
nomas such operations are unneces- 
sary.$9$9..9,9 Tn the more radioresistant 
tumors, however, the operation might aid 
in the eradication of residual lymph node 
metastases. 

The early results published by Hinman* 
were not encouraging. He reported on 100 
cases, and in $o the radical retroperitoneal 
lymph node dissection had been successful. 
At the time of the report, 35 per cent had 
died of metastases, 64 per cent were still 
living, but only 17 had been alive and well 
for 5 years after the operation. For a while, 
the operation was abandoned, but during 
the last war great strides were made in re- 
ducing the operative mortality which had 
earlier been reported as high as 12 to 15 per 
cent. Thus, no postoperative mortality 
was reported in subsequent series of pa- 
tients by Lewis®® (169 cases), Kimbrough 
and Cook“ (93 cases), Dowd et al. (32 
cases), and Cahill’ (29 cases). Therefore, in 
the hands of experienced surgeons, the 
operation now appears quite safe. Most 
surgeons recommend bilateral retroperi- 
toneal lymph node dissection because of the 
frequent metastases to the opposite 
side,?31.20,46,52,68 but, nevertheless, do not 
rely entirely on the surgical dissection for 
the complete eradication of all the tumor. 
In most published series, therefore, post- 
operative radiation therapy has been em- 
ployed. This is quite understandable when 
considering the rich network of anastomos- 
ing lymphatics surrounding the aorta and 
the inferior vena cava. Lymphangiography 
has revealed retroperitoneal lymph nodes 
with changes suggestive of metastatic in- 
volvement remaining even though a com- 
plete lymph node dissection was done.” 
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Some authors have expressed concern about 
the possibility of dissemination of tumor 
cells during the surgical manipulations. 
Claims for improved survival statistics 
following radical retroperitoneal lymph 
node dissection are sometimes difficult to 
evaluate because of the varying dosages 
and techniques of postoperative irradiation 
applied and the selection of the case ma- 
terial, 7:15.46-49.50, 72, 73 

Friedman and Di Rienzo? reported on 9 
patients with embryonal carcinoma, clini- 
cal Stage 1, treated with simple orchiectomy 
and radiation therapy. Eight of these sur- 
vived at least 5 years. Retroperitoneal 
lymph node dissection followed by irradia- 
tion was performed in 39 patients. In 15 of 
them the lymph nodes were negative for 
tumor, but only 9 survived 5 years. In 24 
patients the lymph nodes were positive for 
metastatic carcinoma and 8 of these sur- 
vived $ years or more. Therefore, the re- 
sults seemed better with the simple orchi- 
ectomy and postoperative irradiation than 
with the radical lymph node dissection and 
postoperative radiation therapy. With clin- 
ically evident metastases, however, no sur- 
vivor among 55 patients was reported.” 

Dixon and Moore!5 compared the results 
of simple orchiectomy and irradiation with 
orchiectomy and radical retroperitoneal 
lymph node dissection followed by radia- 
tion therapy and computed the 2 year 
mortality rates from tumor as follows: in 
embryonal carcinoma, 63 per cent (125 
cases) versus 44 per cent (32 cases); in 
Group III teratomas, 24 per cent (58 cases) 
versus IO per cent (10 cases); and in Group 
IV teratomas, 50 per cent (217 cases) versus 
43 per cent (49 cases). These figures, there- 
fore, suggested a reduced death rate from 
recurrent tumor after the&more radical 
operation. It was not stated, however, 
whether the two groups were comparable 
as to clinical stage and radiation dose. 
Staubitz et al.™ reported that 27 of 39 pa- 
tients (69 per cent) with embryonal and 
teratoid tumors were alive $ years after 
radical retroperitoneal lymph node dissec- 
tion and only 3 of 19 patients (16 per cent) 
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after simple orchiectomy. Both groups had 
received postoperative radiation therapy 
(Table v). Similarly, Patton and Mallis* 
reported 89 of 143 cases (62 per cent) sur- 
viving $ years after retroperitoneal lymph 
. node dissection and only 11 of gi cases (12 
per cent) after simple orchiectomy (Table 
v). All patients had embryonal carcinoma 
or teratoma and received postoperative 
radiation therapy. Further support of the 
value of retroperitoneal lymph node dissec- 
tion was provided by the same authors who 
reported that 19 of 40 patients with 
histologically proven retroperitoneal lymph 
node metastases from embryonal car- 
cinoma or teratoma survived more than 5 
years, and 16 were living and well from 5 to 
I3 years, without ever having received 
postoperative radiation therapy. There 
were I3 patients with embryonal car- 
cinomas and 6 with teratomas among the 
survivors. Similar isolated cases have also 
been reported by others.7:20.35 

If widespread metastases are present, 
chemotherapy may offer some beneft. 
Whitmore”! recommended a combination 
of chlorambucil, methotrexate and actino- 
mycin D for treatment of patients with dis- 
seminated testicular tumors. In a series of 
38 patients, 5 were alive and without evi- 
dence of disease from 13 to £6 months after 
onset of therapy; 3 of them had received 
the triple chemotherapy, 1, alkylating 
agent and actinomycin D, and 1, anti- 
metabolite only. 

In the present series, 12 patients re- 
ceived chemotherapy for disseminated tu- 
mors. In 11 of them the average survival 
was 10.5 months, ranging from 3 to Ig 
months. The twelfth patient, who had em- 
bryonal carcinoma with pulmonary and 
retroperitoneal lymph node metastases, is 
alive 44 years after initiation of therapy 
with metramycin and there has been com- 
plete regression of all demonstrable tumor. 
This patient received no radiation therapy. 

The rapid progression of the choriocar- 
cinomas has not, as a rule, been altered by 
presently known methods of therapy, ^19? 
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57,73 although isolated cases discovered 
early may have survived.?? 


SUMMARY 


A series of 112 consecutive patients with 
histologically proven testicular tumors col- 
lected over a 20 year period has been 
analyzed and the principles of management 
are discussed. 

The following factors were considered to 
be of importance: the histologic features, 
the anatomic extension (clinical stage) and 
the radiosensitivity of the tumor, the 
resectability of retroperitoneal radioresis- 
tant tumor metastases and the susceptibil- 
ity of disseminated tumor to palliative 
chemotherapy. 


H. Vermund 

University of Wisconsin Medical Center 
1300 University Avenue 

Madison, Wisconsin 53706 


Patients in this series irradiated before 1958 


were under the supervision of the late Dr. 
E. A. Pohle, Professor of Radiology. 
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GRANULOMA INGUINALE WITH 
BONE INVOLVEMENT* 


By PAUL E. SIEBER, COLONEL, MCt 


SAN FRANCISCO, CALIFORNIA 


RANULOMA inguinale is a chronic 

specific granulomatous infection, 
chiefly of skin and subcutaneous tissues. 
The lymph nodes are rarely involved. The 
selectivity of the disease for the genitalia 
has earned it a place in the category of 
venereal diseases.} 

The condition was first described by 
McLeod in 1882; later, Conyers and 
Daniels (1896) reported such an entity in 
British Guiana. It occurred chiefly in young 
Negresses. 

In the United States the disease has been 
endemic in the South and unrecognized for 
many years, but has been diagnosed more 
frequently since 1926. 

The primary purpose of this paper is to 
emphasize that there can be bone involve- 
ment of an osteomyelitic nature produced 
by granuloma inguinale. 

A review of the German literature dis- 
closes that Kuhn in 1906 described a pa- 
tient with involvement of bones, liver, and 
spleen as did Hoffman in 1920. Thierfelder, 
in 1924, referred to occurrence of poly- 
arthritis deformans in granuloma inguinale. 
In 1925 he described a patient with involve- 
ment of joints and skull. 

Review of the American literature from 
1926 onward reveals increasing awareness 
of the possibility of skeletal involvement by 
granuloma inguinale. Fox, in 1926, re- 
ported 150 cases of granuloma inguinale 
indicating a 6 per cent involvement of the 
osseous structures. 

In 1944, Paggi and Hull’ reported a case 
of a 21 year old Negro man with metastatic 
osteoly tic lesions involving the left clavicle, 
right scapula, right 6th rib and right roth 
rib. Chen eż al. in 1948, reported cases of 


extragenital involvement, sites of metasta- 
sis including cheek, neck, nose, throat, 
mouth, lips, larynx, gums, palate, and 
various osseous lesions. 

The latest case, reported by Rajam ez al. 
in 1954, was a patient with involvement of 
the right tibia, clavicle, and right sacroiliac 
joint. 

Ulcerations most frequently appear on 
the genitalia and in the inguinal regions. 
The initial lesion is usually in the form of a 
small macule which develops into a papule; 
then ulcerates, resulting in granulomatous 
ulceration. Spread is by continuity, auto- 
inoculation, lymphatic or hematogenous 
means. Hematogenous spread results in 
osseous lesions. The disease is a slow, pro. 
gressive debilitating process accompanied 
by fever, anemia, weight loss, malaise, and 
mild leukocytosis. 

The disorder is to be differentiated from 
syphilis, chronic streptococcic ulcers, giant 
chancroids, and lymphogranuloma vene- 
reum. The slow but progressive character of 
the lesions, absence of a positive Wasser- 
mann reaction, and the lack of lymph node 
involvement should serve to prevent con- 
fusion. The final diagnosis rests on demon- 
stration of Donovan bodies." 

Donovan bodies represent a pleomorphic 
coccobacillus, Donovania granulomatis, usu- 
ally located within monocytes, although at 
times, smaller numbers are extracellular. 
Wright’s method of staining usually reveals 
the Donovan bodies.? 

The over-all incidence of asseous involve- 
ment appears to be approximately 6 per 
cent of all cases encountered. Bone involve- 
ment is well known, but has not been 
stressed as a complication of the disease. 


* This material has been received by the Office of The Surgeon General, Department of the Army, and there is no objection to its 
presentation and/or publication. Thi. review does not imply any indorsement of the opinions advanced or any recommendation of such 


products as may be named. 
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Fic. 1. Photograph of patient on admission. 


REPORT OF A CASE 


History of Present Illness: The patient was a 
1g year old Negro woman who was well until 
the last week in December, 1957, when she 
noted a small nodular lesion on the perineum. 
Approximately 2 weeks later a similar lesion 
appeared on the anterior lett chest. These 





l'rc. 2. Lesion on right anterior chest over proximal 
end of right clavicle. 
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lesions increased markedly in size and drained 
purulent material. There was associated an- 
orexia, malaise, and a 60 pound weight loss in 
2 months. The patient weighed 140 pounds in 
November, 1957, and 80 pounds on admission 
to the hospital in April, 1956. 

Past History: The patient had no previous 
lesions. There was one pregnancy which ter- 
minated in spontaneous abortion in March, 
1957. The patient's last pelvic examination was 
in July, 1957, and was said to be normal. 

Physical Examination on Admission: The pa- 
tient appeared chronically ill, cachectic, dem- 
onstrated evidence of marked weight loss, and 
was so weak that she could not stand (Fig. 1). 
There was a red, beefy, velvety fungating mass, 
measuring 2.5 cm. by 3.5 cm., on the right 
anterior chest overlying the proximal end of 
the right clavicle. This mass bled easily when 
traumatized and was covered with foul smelling, 
purulent exudate (Fig. 2). There was a simiiar 
lesion of the perineum, extending from the 
pubis to the sacrum (Fig. 3). The remainder of 
the physical examination was within normal 
limits. 

Laboratory and Roentgenographic Studies: Re- 
sults of urinary studies were negative. The pa- 
tient's white blood cell count was 26,300 with 
84 per cent polymorphonuclear cells, 15 per 
cent lymphocytes and 1 per cent eosinophils. 
The red blood cell count 4.4 million. 
Hemoglobin was 12 gm. per cent. Repeated 
differential cell counts throughout the hospital 
course demonstrated a persistent leukocytosis 
in the range of 20,000 to 30,000 cells. On Feb- 


Was 


ruary 24, 1958 Donovan bodies were seen on 
smears of aspirated material from the lesions of 





lic. 3. Lesion of perineum from pubis to sacrum. 
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the clavicle and perineum. Roentgenograms 
were diagnostic of a large soft tissue mass over- 
lying the proximal end of the right clavicle, 
with areas of osseous destruction and slight ex- 
pansion of the proximal end of the clavicle (Fi Ig. 
4). No other abnormalities were noted in the 
skeletal survey. 

Treatment: Cases reported early in the litera- 
ture were treated with tartar emetic and fuadin 
with little or no results. Sulfa drugs were then 
particularly. sulfadiazine, with no im- 
provement. At times, amputation was utilized 
if the extremities involved—treatment 
given as for osteomyelitis. Rec ently, terramycin 
has become the drug of choice. 


used, 
were 
This patient was given terr amycin, 2 gm. 


daily for 30 c 
treatment, 


days. She also received supportive 
vitamins and ferrous sulfate, and 
local cleansing of the skin lesions with hydrogen 
peroxide. During this period the patient's 
weight increased from 8o pounds to 110 pounds. 
She became ambulatory and there was approx- 
imately a $c 
the perineum and chest. 
ramycin therapy, 


per cent clearing of the lesions of 
After 30 davs of ter- 
the patient was discharged, 





Roentgenogram showing soft tissue 


and osseous destruction with ex 


FIG. 4. mass 


'ansion of clavicle. 


1g 
p 





2 Granuloma Inguinale 


3i. 


to be seen in the Out-Patient Clinic. Studies for 
Donovan bodies were negative at this time, 

Close tollow-up of this patient showed that 
all lesions of the skin and the osseous ane of 
the right clavicle had healed 4 months ; 
dischar 


fter 


irge. 


SUMMARY 


Granuloma inguinale is a chronic granu- 
lomatous infection resulting from invasion 
by a pleomorphic coccobacillus, Donovaniz 
Een. It chiefly involves skin and 
subcutaneous tissues but also May spt read 
via the blood stream, 
myelitic findings roentgenographicallv; 
such a case and its treatment is recorded ii 
this paper, including a review of the ius: 
ture pertaining to this entity. 


resulting in OSteo- 


Letterman General Hospital 
San Francisco, California 94129 
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UROLOGICAL DIAGNOSIS—PAST AND PRESENT 


“Things don't turn up in this world 
until somebody turns them up” 


A radiographic diagnosis is of necessity 
based upon observation, detection, 
and interpretation. The evolution of diag- 
nostic techniques is broadly due to man’s 
ingenuity and imagination. From the time 
of the original disclosures of Wilhelm Con- 
rad Róntgen, men of vision, chiefly phys- 
icists, physicians, chemists, engineers, 1n- 
ventors and manufacturers, have strived 
for more precise methods and materials as 
aids in x-ray diagnoses. Since the physiol- 
ogy of the urinary tract lends itself ad- 
mirably to radiographic investigation, this 
system has been a natural target for con- 
tinued research. The result is that today we 
have many methods by which an extremely 
accurate evaluation of all portions of the 
urinary tract in health and disease is 
possible. 

Pioneers in the development of radio- 
paque drugs for use in excretory urography: 
Rowntree, Swick, Binz, Rath and others, 
had visions far beyond the observation of a 
survey film for stone. Edison, Coolidge, 
Paterson, Fuchs, Dodd, Machlett and 
Baetjer, to mention only a random few who 
were responsible for early x-ray procedures, 
had visions of radiographic equipment and 
techniques far beyond the single static 
roentgenogram of the kidneys. From such 
men, the torch of progress has been carried 
by younger generations to give us our 
present methods for the visualization of the 
perirenal soft parts, renal excretory path- 
ways, arteries, veins, ureters, bladder, and 
urethra. These structures can now be 
visualized in single, multiple, rapid serial 


Garfield 


or cinegraphic combination, with or with- 
out stereoscopy or tomography. With all 
this now available, one wonders in which 
direction future research in this area can be 
directed. Perhaps improvements of pres- 
ently available methods can be expected 
rather than the discovery of new proce- 
dures. 

In addition to the pictorial or radio- 
graphic studies, chemists, physiologists, 
physicians, and engineers have combined 
efforts to functionally evaluate the urinary 
tract, particularly the renal mass. Early 
rapid serial film exposures during intra- 
venous pyelography for differential nephro- 
graphic evaluation has become standard in 
certain groups of patients. The urea wash- 
out test is now recommended in the 
hypertensive patient with suspected renal 
or renal vascular disease. The inherent 
value of this test seems to be one of sim- 
plicity and clarity of definition of the 
shadows on the roentgenogram. The use of 
larger than average amounts of radiopaque 
material for the demonstration of the kid- 
neys in those patients who have diminished 
renal function is an outgrowth of experience 
with arterial or venous injections for angio- 
cardiography and aortography. As much 
as five times the regularly recommended 
dose of radiopaque material may safely be 
injected in those patients by’ the intraven- 
ous drip method. In this manner, satisfac- 
tory excretory pyelograms may be obtained 
in a group of seriously ill patients who 
otherwise might necessarily be subjected to 
the more serious procedure of retrograde 
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pyelography. The use of radioisotope reno- 
grams and renal scanning for the functional 
study of renal components has now become 
recognized as a valuable method for routine 
clinical practice. 

All of these diagnostic procedures which 
utilize the differential density of the com- 
bined iodine molecule have an inherent 
hazard, which is usually considered as an 
allergy or a colloidal shock reaction. Side 
effects of this may be mild, severe, or fatal. 
Fortunately, the newer radiopaque media, 
although not without danger, seem some- 
what less hazardous when applied with 
proper clinical judgment. At least, we have 
learned to anticipate and promptly treat 
these reactions when they occur, although 
we cannot predict which patient will react 
unfavorably. The significant factor is the 
evaluation of this potential danger during 
these procedures versus the clinical need or 
benefits to be derived. Unnecessary diag- 
nostic tests of this type can only be con- 
demned. Sometimes the exercise of clinical 
judgment can be even more rewarding than 
an x-ray picture. Since most tests for 
allergy do not apply to drug reactions, the 
best one, at present, seems to be the intra- 
venous test dose. Some recent animal ex- 
periments would indicate that clumping of 
red blood cells in end vessels, particularly 
in the pulmonary circulation producing 
multiple small emboli, results in a non- 
allergic shock syndrome. This type of reac- 
tion can be prevented by intravenous 
dextran solution. It is now reasonable to 
assume that more than one factor is present 
as a cause of “reactions” to radiographic 


drugs. The clinician must be alert to dif- 
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ferentiate and to promptly treat the patient 
in this emergency. 

A significant number of surgically cor- 
rectable lesions of the renal artery may be 
detected by selective arteriography. It 
would appear that a new breed of radiol- 
ogist is being trained to perform these 
studies either as a part of a team or as an 
entire team. The availability of the modern 
fluoroscope with image amplifier and tele- 
vision or cineradiography has been of great 
value in this type of study. The advantages 
of retroperitoneal pneumography prior to 
exploratory surgery have been well docu- 
mented. Once a hazardous procedure, the 
present method using CO; as a contrast 
medium has proven safe and satisfactory in 
selected instances. 

In the study of motion, perhaps the most 
useful clinical information has been de- 
rived from cineradiography of the vesical 
neck and urethra in children. Those who 
have employed this procedure are en- 
thusiastic, but unfortunately many prac- 
ticing radiologists or urologists are not yet 
able to avail themselves of the necessary 
equipment. Our present knowledge of 
bladder and bladder neck dysfunction is 
quite limited. More extensive use of such 
physiologic motion studies is certainly 
warranted in the future. 

Progress in the diagnosis of urinary tract 
disease continues and fertile fields for 
further investigation are unfolded. As our 
knowledge and skills increase in this area, 
so will mankind benefit in return. 


GEoRnGE W. CHAMBERLIN, M.D. 
The Reading Hospital 
Reading, Pennsylvania 19602 
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NEWS 


CARL V. S. PATTERSON CHAIR 
IN CHEMICAL ENGINEERING 

The establishment of the Carl V. S. 
Patterson Chair in Chemical Engineering 
in the University of Pennsylvania’s School 
of Chemical Engineering has been an- 
nounced by Dr. Gaylord P. Harnwell, 
President of the University. 

The professorship will be supported by a 
bequest from the late Mr. Patterson, who 
was graduated from the University’s School 
of Chemical Engineering in 1911. This is 
the first fully endowed professorship to be 
established in chemical engineering. 

Mr. Patterson was the developer of the 
x-ray intensifying screen. He was born in 
1888 in Wysox Township, Pennsylvania 
and died this past April. 

Mr. Patterson began his research in 
fluorescence in 1912, in the employ of the 
Snook Roentgen Manufacturing Company 
in Philadelphia. In 1914, he went to 
Towanda and set up a laboratory for fur- 
ther research in this same field. He pro- 
duced the first x-ray intensifying screens 
in 1916, and in 1925 the Patterson Screen 
Company was incorporated. In 1936, the 
firm began developing phosphorus powder 
for incandescent light bulbs, and in 1941 
the Sylvania Electric Products Company 
purchased Mr. Patterson’s phosphors plant. 
His screen company was sold to E. I. du 
Pont de Nemours and Company, Inc., in 
1943 and became a division of du Pont’s 
Photo Products Department. Mr. Patter- 
son served as division manager until his 
retirement in 1950. 

Carl V. S. Patterson had long been 
active in business, civic and welfare organ- 
izations. He was a member of Sigma X1, 
an honorary scientific fraternity, and was 
active in University alumni affairs during 


his life. 
PROFESSOR W. V. MAYNEORD HONORED 


The Royal Swedish Academy of Science 
awarded its gold medal “Pro Meritis Pro- 


ITEMS 


tectione Contra Radiationem"' to Professor 
W. V. Mayneord in 1965. The medal was 
presented to Professor Mayneord at the 
Eleventh International Congress of Radiol- 
ogy, which was held in Rome, September 
22-28, 1965. 

Until his retirement in September, 1964, 
Professor Mayneord held the position of 
Professor of Physics as applied to Medicine 
at the University of London, and he was 
Director of the Department of Physics at 
the Institute of Cancer Research, Royal 
Cancer Hospital, London. He was a 
member of the International Commission 
on Radiological Protection from 1950 to 
1959; from 1950 to 1956 he was Chairman 
of the Commission’s committee on protec- 
tion against high energy radiations. 


HARVEY PICKER NAMED 
TO NATIONAL SCIENCE BOARD 

Harvey Picker, president of Picker X- 
Ray Corporation, has been appointed by 
President Johnson to serve on the National 
Science Board. 

The board, composed of prominent 
scientists outside the government, is 
charged with studying the nation’s scien- 
tific needs and recommending national 
policies and programs for promoting re- 
search and education. 


CONTINUATION COURSE IN ROENT- 
GENOLOGY OF CHEST DISEASES 

The University of Minnesota and the 
Department of Radiology announce a 
continuation course in Roentgenology of 
Chest Diseases, which will be held October 
25-29, 1965, in the Mayo Memorial 
Auditorium at the University of Minnesota 
Medical Center on the Minneapolis 
Campus. i 

The course is designed for radiologists 
and others interested in the field of chest 
diseases. It will cover the procedures 
presently available in the radiologic field 
for diagnosing chest diseases with back- 


521 


522 


ground discussions on the rationale of 
utilizing these procedures. The course will 
also provide basic information of the 
anatomy and physiology of the thorax and 
its contents, as well as discussions on the 
pathology of various diseases of the chest. 

Guest participants will include Drs. 
Felix G. Fleischner, Boston, Massachu- 
setts; Robert G. Fraser, Montreal, Quebec, 
Canada; L. Henry Garland, San Francisco, 
California; Ted F. Leigh, Atlanta, Georgia; 
Averill A. Liebow, New Haven, Con- 
necticut; John F. Murray, Los Angeles, 
California; Sidney W. Nelson, Columbus, 
Ohio; Leo G. Rigler, Los Angeles, Cali- 
fornia; and George Simon, London, Eng- 
land. 

The course will be presented under the 
direction of Drs. Harold O. Peterson, Pro- 
fessor and Head, John A. Tobin, Assistant 
Professor, and Eugene Gedgaudas, Assis- 
tant Professor, Department of Radiology. 
The remainder of the faculty includes mem- 
bers of the teaching staff of the University 
of Minnesota Medical School and the Mayo 
Graduate School of Medicine, Rochester, 
Minnesota. 

An interesting series of tours to historical, 
cultural, and scenic places has been ar- 
ranged by the Radiology Wives Club for 
the wives of registrants attending the 
course. Further information will be sent at 
the time of acknowledgement of registra- 
tion. 

Those interested may write to the Direc- 
tor, Center for Continuation Study, Uni- 
versity of Minnesota, Minneapolis, Min- 
nesota 55455. 

GASTROENTEROLOGICAL CONVENTION 


The 3oth Annual Convention of the 
American College of Gastroenterology will 
be held at the Americana Hotel in Bal 
Harbour, Florida, October 25-27, 1965. 

In additiori to the individual papers to be 
presented, there will be a Panel Discussion 
on Diseases of the Pancreas and a Photo- 
quiz on Gastroscopy in which several 
authorities and the audience will partic- 
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ipate. A Wednesday evening session de- 
voted entirely to a Radiology Ouiz, will be 
conducted by Dr. Manuel Viamonte, Jr., 
of Miami, Florida, and others as partic- 
ipants. 

Foreign speakers include Dr. John 
Tomenius of Sweden, Dr. Vinko Percic of 
Yugoslavia, and Dr. Zdenek Maratka of 
Czechoslovakia, amongst others. 

On October 28, 29 and 30, immediately 
following the Convention, the Annual 
Course in Postgraduate Gastroenterology 
will be given. 

Copies of the program and further in- 
formation may be obtained by writing to: 
American College of Gastroenterology, 33 
West 6oth Street, New York, N.Y. 10023. 


SECTION OF RADIOLOGY, 

SOUTHERN MEDICAL ASSOCIATION 

The sgth Annual Meeting of the South- 
ern Medical Association will be held in 
Houston, Texas, November 1-4, 1965. 

The Section on Radiology has a very 
informative program prepared. The high- 
lights of this program are as follows: 

1. Two Panel Discussions held jointly 
with the Sections on Pathology and Sur- 
gery. The Panel Discussions will be on 
“The Modern Evaluation of Breast Disease 
and the Role of Mammography” and "A 
New Look at Lymphomas and the Value 
of Lymphangiography." 

2. There will be four Refresher Courses 
given by Drs. Philip Rubin, Gershon- 
Cohen, and Viamonte on the following 
subjects: “Bone Dsyplasias," "Mammog- 
raphy,” “Thermography,” and “The 
Roentgenologic Manifestations of Abnor- 
mal Pulmonary Vasculature.” 

3. This year’s Guest Speaker will be 
Dr. Philip Rubin, Chief and Professor of 
Radiotherapy, University of Rochester 
School of Medicine, Rochester, New York. 
Dr. Rubin will participate in the Panel 
Discussion on Breast Disease and will give 
the Guest Speaker’s Address on “The 
Problems of the Solitary Metastasis.” 

Those interested in attending this meet- 
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ing should apply directly to the SMA Hous- 
ing Bureau, 1006 Main Street, Suite 1101, 
Houston, Tesis 77002. 


SYMPOSIUM ON CLINICAL ASPECTS 
OF HODGKIN'S DISEASE 

The latest clinical and research informa- 
tion on Hodgkin's disease will be presented 
at a Symposium, co-sponsored by the 
American Cancer Society and the National 
Cancer Institute, to be held Mondav, 
November 22, 1967 i in the Sutton Ballroom. 
at the New Y ark Hilton Hotelin New Y ork 
City, 

The morning session beginning at 9:30 
A.M. will be moderated by Dr. Kenneth 
Endicott, Director, National Cancer In- 
stitute, and will have as Speakers: Dr. 
John E. Ultmann, New York, New York; 
Dr. Alan Aisenberg, Boston, Maiseaelit- 
setts; Dr. Robert J. Lukes, Ls: Angeles, 
California: and Dr. M. Vera Peters, 
Toronto, Gutara; Canada. 

The afternoon session will begin at 2:00 
p.M. and Dr. Leonard Larson, President, 
American Cancer Society, Inc., will act as 
moderator. The Speakers at this session 
will be: Dr. Henry S. Kaplan, Palo Alto, 
California; Dr. David A. Kar nofskv, New 


York, New York; Dr. Emil Dyer HH 
House. Texas; Dr. James Grace, 
Buffalo, New York; and Dr. Eric C. 


Easson, Manchester, England. 

Dr. Sidney Farber of Boston, Massachu- 
setts, will present a summarv and the con- 
clusions of the Symposium. 

For further information, write: Dr. 
Jack W. Milder, Research Department, 
American Caner Society, Inc., 219 Fast 
42 Street, New York, New York IOOI7. 


THIRD INTERNATIONAL CONFERENCE 
ON HYPERBARIC MEDICINE 
The Third International Conference on 
Hyperbaric Medicine, sponsored bv Duke 
University Medical Cantet and the Na- 
tional Academy of Sciences —National Re- 
search Council, will be held November 
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17-20, 1965 at Duke University, Durham, 
North Carolina. 

An outstanding program has been ar- 
ranged. 


The main topics to be discussed include 


the following: Wednesday a.m., “Oxygen 
and Cellular Metabolism"; Wednesdav 
P.M., “Oxygen Toxicity"; Thursday a.m, 


“Phy siologic Responses to High Oxygen 
Tension" (2 sessions); Thursday P.M., 
“Hyperbaric Oxygenation in Cardiovascu- 
lar Disease" (2 sessions); Friday a.m. and 
P.M., “Hyperbaric Oxygenation in An- 
aerobic Infections?” (2 sessions); Friday 
P.M., Hyperbaric Oxygenation and Radia- 
tion Therapy”; and Saturday a.m., “Hy- 
perbaric Oxygenation in Tieni of 
Certain Toxemias and in Tissue Preserva- 
tion.” 

The topic on Radiation Therapy will be 
moderated by J. A. del Regato, De- 
partment of Radiology, The Penrose Can- 
cer Hospital, Colorado Springs, Colorado. 


The participants will be Dr. H. A. S. van 


den Brenk and Dr. N. Sparrow, Cancer 
Institute Board, Melbourne, Australia: 
Dr. I. Churchill-Davidson, Department of 
Radiation Therapy, St. Thomas’ Hospital, 
London, England; Dr. R. J. R. Johnson, 
Department of Radiation Therapy, Winni- 
peg General Hospital, Winnipeg, Mani- 
toba, Canada; Dr. Orliss Wildermuth, De- 
partment of Radiation Therapy, Swedish 
Hospital, Seattle, Washington; Dr. John T. 
Mallams, Department of Radiology , Baylor 
University Medical Center, Dallas, Texas: 
and Dr. Fernando Bloedorn, Depar tment 
of Radiology, University of Marvland 
School of Medicine, Baltimore, Marvland. 

On Saturdav afternoon, November 20, 
immediately after the closing session of the 
Conference, a football game will be plaved 
in Duke University Stadium between Duke 
University and The University of North 
Carolina. This game between traditional 
rivals is a yearly classic. 

For further information contact the 
Secretariat, Box 2928, Duke University 
Medical Centen Durham, North Carolina. 
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Tue Science or lontzinc Rapiation: MopeEs 
or APPLICATION. Edited by Lewis E. Etter, 
B.S., M.D., F.A.C.R., Professor of Radiol- 
ogy, Western Psychiatric Institute and Clinic 
and the Falk Clinic, School of Medicine, 
University of Pittsburgh, Pittsburgh, Pa.; 
Consultant, C. Howard Marcy State Hos- 
pital, Pittsburgh, Pa. Cloth. Pp. 788, with 
many illustrations. Price, 326.50. Charles C 
Thomas, Publisher, 301-327 East Lawrence 
Avenue, Springfield, I!l., 1965. 


The editor has enlisted the help of 35 con- 
tributors in compiling this book on the modes of 
application of radiation. 

The First American Congress of Radiology, 
in a unique meeting in Chicago, Illinois, in 
1933, appointed a Committee on History and 
Education whose assignments included “the 
editing of a book which would denote the out- 
standing features developed in the science of 
Radiology from the time of Roentgen’s dis- 
covery to the period of the Congress." 

That same year, an impressive work en- 
titled “The Science of Radiology" was pub- 
lished. This comprehensive survey contained 25 
chapters of articles dealing with the discovery 
of x-ravs and radium; the American pioneers in 
radiology ; roentgen and radium physics; radio- 
logic diagnosis and therapy; x-ray and radium 
dosimetry; radiobiology; the teaching of radiol- 
ogy; and information about radiologic societies 
and literature. The nature of cosmic, ultra- 
violet, light, infrared and mitogenetic radia- 
tions was also discussed. 

No Second American Congress of Radiology 
was every organized and no further edition of 
'The Science of Radiology was published. 

In the present book, “The Science of Ionizing 
Radiation," an up-dating of the science of 
radiation is made in a remarkable presentation. 

In the last 30 years, the science of ionizing 
radiation has expanded and has become a multi- 
faceted subject. That there has been tremen- 
dous progress in the general production and use 
of ionizing radiations is borne out by comparing 
the 1933 text of The Science of Radiology and 





the present text of The Science of Ionizing * 
Radiation. 

There are 14 main sections in this book: His- 
tory, Equipment, Physics, Media and Screens, 
Chemistry, Radiobiology, Human Diagnostic 
and Therapeutic Applications, Industrial Use, 
Crystallography, | Paleontology-Archaeology, 
Anthropology, Graphic Arts, Agriculture and 
Protection, comprising 29 chapters. 

The chapters are well-balanced, representing 
comprehensive reviews on the subject. Among 
them, the chapters on the Natural Radioactive 
Element Therapy of Malignant Disease, the 
Physics of Radiation, the History of Roentgen 
Rays and Radium, and the Radioactive Isotope 
Use of Diagnosis and Treatment are partic- 
ularly outstanding. 

Although primarily intended for radiologists, 
the general scientific public should also find 
this book of great value. As a reference source, 
this beautifully produced volume will be help- 
ful to those working in physics, biology, chem- 
istry, anthropology, and archaeology. 

There is a useful index of authors and sub- 
jects. The references are complete, the illustra- 
tions are of excellent quality and the general 
editing by Dr. Etter is eminently authoritative. 
This reviewer is enthusiastic and recommends 
The Science of Ionizing Radiation without 
hesitation. 

Ricuarp C. Prisrer, M.D. 
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HoeErnace., D., and BENIRSCHKE, K. Dysce- 
phalia mandibulo-oculo-facialis (Haller- 
mann-Streiff syndrome). Arch. Dis. Child- 
hood, February, 1965, 40, 57-61. (From: 
Departments of Pathology and Pediatrics, 
Dartmouth Medical School, and Department 
of Pediatrics, Hitchcock Clinic, Hanover, 
N. H., Department of Pediatrics, Boston 
City Hospital, Boston, Mass., and Laconia 
State School, Laconia, N. H.) 


Three cases of one of the more rare forms of 
cranio-facial dysostosis are reported. This form is 
referred to as dyscephalia mandibulo-oculo-facialis. 
Other cases have been described under a variety of 
names among which are  Hallermann-Streiff, 
François, Ullrich and Fremery-Dohna syndromes. 

The patients reported are infants, 2 females and 1 
male, 12 months, 3 months, and 5 months of age 
respectively. Outstanding features of the syndrome 
are skull and face abnormalities, dental anomalies, 
localized hypotrichosis, congenital eye malforma- 
tions, dwarfism, and motor and mental retardation. 

The clinical appearance of these patients is strik- 
ing. The skin of the face and scalp, especially over 
the nose, is white, thin, and tense with many small 
blood vessels visible. There is diminished hair 
growth on the scalp. The nose is small and beaked 
with a sharp nasal frontal angle. Fully erupted teeth 
may be present at birth. The anomalies of the eye 
include bilateral microphthalmia, congenital cata- 
ract, ocular nystagmus, and strabismus. The body 
growth is retarded in most cases resulting in pro- 
portionzte dwarfism with retarded bone age. Motor, 
mental, and speech development are usually also 
retardec. 

The roentgen features of this rare syndrome are 
brachycephalic skull, prominent frontal and parietal 
eminences, and delayed closure of the anterior and 
posterior fontanelles. In some cases a shallow sella 
turcica, platybasia, and increased digital markings 
have been noted. The zygomatic processes may be 
hypoplastic but the most impressive change in the 
facial skeleton is mandibular hypoplasia with de- 
formities or absence of the temporomandibular 
joint. 

Male and femal& cases have been reported with 
equal frequency. With few exceptions the patients 
have resulted from normal pregnancies and have 
been normal at “birth. Sex chromatin and chro- 
mosome studies tn a very limited number of cases 
have not revealed any consistent abnormalities. 

The syndrome described above superficially re- 
sembles progeria, mandibulo-facial dysostosis, and 
cleidocranial dysostosis—Gerald 7. Kurlander, M.D. 
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Pansini, R., and Lura, A. Contributo clinico- 
radiologico sulla ''disostosi cleido-cranica”’ 
di Pierre-Marie, Sainton, Crouzon. (Clinical 
and radiologic study of  "cleido-cranial 
dysostosis” of Pierre-Marie, Sainton, Crou- 
zon.) Ann. radiol. diag., 1964, 37, 275-303. 
(From: Istituto di Semeiotica Medica dell’ 
Universita di Ferrara and Istituto di Radio- 
logia dell'Università di Ferrara, Italy.) 


After an exhaustive review of the literature, the 
authors present 2 cases of cleido-cranial dysostosis 
and describe in detail the skeletal changes charac- 
teristic of the disease. 

The skull is large, asymmetric and branchy- 
cephalic. The frontal bosses are prominent. There is 
a dehiscence of the metopic and lambdoidal sutures 
and a persistance of the fontanelles. Numerous 
wormian bones and the prominent diploic channels 
constitute the “mosaic skull" of Debré-Lamy-See. 
The inner table of the calvarium is thickened, the 
outer table thinned. There is evidence of platybasia, 
hypertelorism and exophthalmus. 

The maxilla is frequently involved. A split palate 
may be present. The mandible may develop normally 
but when there is a retardation in the closure of the 
symphysis mentis, the mandibular angle is widened 
and the coronoid apophyses are shortened. These 
changes produce a prognathism. A marked dis. 
turbance of decidual and of permanent dentition 
takes place. 

Dysostosis of the clavicle is pathognomonic and 
the result of retarded or of incomplete development 
of the three centers of ossification. The clavicular 
malformations are variable. They may be unilateral, 
bilateral, symmetric or asymmetric. They may be 
represented by angulations, thickenings, pseudo- 
arthroses, aplasia. 

Alterations of the pelvis and of the extremities are 
often observed, i.e., dysplasia of the pubic bones and 
of the coxo-femoral articulations, congenital sub- 
luxation of the hip, coxa vara, genu valgum, 
brachydactyly, syndactyly and clinodactyly. 

The spine is frequently affected, the changes con- 
sisting of kyphosis, scoliosis, exaggerated lordosis, 
hemivertebrae, spina bifida and cervical rib. 

The authors conclude that: (1) The dysostosis 
does not only involve bones of membranous origin 
but also those formed in cartilage; (2) it is probably 
the result of an embryonal mesenchymal disorder; 
and (3) although its transmission occurs in ac- 
cordance with dominant mendelian characteristics, 
there is no evidence of deviations from the normal 
chromosome constitution— Anthony 4. Blasi, M.D. 


Me tick, S. A., and PHeran, P. D. Internal 
carotid artery occlusion in a child. Arch. Dis. 
Childhood, April, 1965, go, 224-226. (From: 
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Princess Alexandra Hospital, Brisbane, and 
Department of Child Health, University of 
Queensland, and Brisbane Children's Hospi- 
tal, Brisbane, Australia.) 


Occlusion of the internal carotid artery is a rare 
condition in children. The authors’ review of the 
literature revealed 29 cases reported since 1960. 

They report a case of a 7 year old boy with 
episodes of transient left hemiplegia and right-sided 
headaches. There were the physical findings of weak 
right carotid pulse, a bruit over the right carotid 
artery and the right frontal and temporal area, 
weakness of the left leg, and positive left Babinski 
response. Skull roentgenography showed slight 
under-development of the right side, and a right 
carotid angiogram demonstrated good filling of the 
external carotid artery and its branches, but no 
filling of the intracranial branches of the internal 
carotid and gradual tapering of the cervical portion 
of this artery. The serum cholesterol level was nor- 
mal. 

When the symptoms became worse, 4 months 
later, an operation was performed and an atherom- 
atous plaque was palpable and visible in the 
proximal 1 cm. of the internal carotid artery and 
beyond this the artery was about 2 mm. in external 
diameter. Án arteriotomy through the region of the 
plaque, and widening of the vessel with a patch 
graft, resulted in clinical improvement of what ap- 
peared to be progressive deterioration. 

This is the first reported case of a childhood 
carotid artery occlusion with a typical atheromatous 
patch as the underlying cause. Átheroma is very 
rare in children, particularly in the absence of hy- 
percholesterolemia. Previously reported cases of 
carotid occlusion were the result of injury in the 
region of the soft palate, severe throat infection, 
thrombosis of a patent ductus, and calcification of 
the arterial wall, but in the majority of cases no 
definite pathology could be found.—7ames R. 
Knapp, M.D. 


MarsuBA, Micro, leuia, SHoco, and Ko- 
BAYASHI, SHIGERU. Effect of head irradiation 
with x-rays on cholesterol side chain cleavage 
activity in rat testes. Fiket Med. F., July, 
1964, ZI, 97-99. (From: Department of 
Pharmacology, The Jikei University School 
of Medicine, Tokyo, Japan, and the Depart- 
ment of Physiology and Pathology, The 
National Ínstitute of Radiological Sciences, 
Chiba, Japan.) 


It is well documented that germinal cells of the 
seminiferous tubules are susceptible to ionizing radia- 
tion. The functions of the testicular interstitial cells 
are less well documented. The present article deals 
with the effects of irradiation of the head of the rat 
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with roentgen rays to determine the activities of 
cholesterol] side chain cleavage in the rat testes. 

Four groups of rats were selected, each group con- 
sisting of 6 animals. The rats were placed within 
shielded capsules with only the head exposed to 
irradiation which was given in the dosage of 3,000 r. 
The animals were then sacrificed at 6 hours for the 
first group, 24 hours for the second group, 48 hours 
for the third group, and 72 hours for the fourth 
group. Studies of the testicle were then made to 
determine the activities of cholesterol] side chain 
cleavage in them. 

The presented results would suggest that release 
and/or production of pituitary gonadotropins might 
be increased at 6 hours after head irradiation of the 
rat, decreased between 24 to 48 hours postirradia- 
tion, and then increased again by 72 hours postir- 
radiation.— David C. Alftine, M.D. 


KINERSLY, T., JARABAK, J. P., Poatax, N. M., 
and DreMrwT, Jack. (Portland, Oregon.) 
Laser effects on tissue and materials related 
to dentistry. 7. Am. Dent. A., Mar., 1965, 70, 


593-600 


Included in this report are a short review of the 
biologic laser literature, a description of laser action, 
some of the authors’ experiments with lasers related 
to dentistry and a discussion of a few possible ap- 
plications to dentistry. 

Lasers convert light from incoherent to narrow 
coherent beams that can be focused by a variety of 
optical systems. The effective beam width can be 
reduced to one micron. The intensity of the laser 
beam can be adjusted. 

Lasing has caused the bleaching of stained teeth 
and tooth sections. Sometimes this was accompanied 
by formation of chalky spots, craters, or small holes. 
The laser beam did not fuse powdered enamel and 
dentin. Stains increase the laser effect. Attempts at 
welding metals used in dentistry were not successful. 

The intense heat spot produced by the laser may 
be useful in cauterizing or vaporizing oral soft tissue 
lesions. 

Safety precautions for personnel are important 
when using lasers.—Jsaac Reese, M.D. 


GOLDMAN, Leon, Gray, Jonn A., GOLDMAN, 
Jonn, GotpmMan, BERNARD, and MEYER, 
RosznT. (Cincinnati, Ohio.) Effect of laser 
beam impacts on teeth. Y. dm. Dent. A., 
Mar., 1965, 70, 601-606. 


The authors describe a series ef experiments in 
which extracted teeth were impacted by laser beams 
and one in which an intact tooth was lased before 
extraction. The teeth were studied grossly, micro- 
scopically, and microradiographically. 

The studies indicate that considerable energy 
densities are required to produce changes in the 
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enamel of normal teeth. Carious regions are more 
affected by the beam, this being especially true if 
the caries is colored, since the absorption is in- 
creased. Caries can be removed by the laser; it is not 
clear, however, whether the laser removes all of the 
caries. 

When the laser beam was transmitted through a 
special glass rod to impact a right upper second 
molar in a patient, there was no sensation of pain. 
The transillumination caused by the laser beam 
through bone and soft tissue 1s of particular concern 
in lasing a patient. 

In all procedures using lasers, safety precautions 
must be followed for the protection of both the 
patient and the operating personnel.—Isaac Reese, 


M.D. 
NECK AND CHEST 


CHAVANNE, C., PELLIER, D., and VALETTE, M. 
L’exploration radiographique des tumeurs du 
rhinopharynx; intérét de la tomographie en 
incidence de Hirtz. (Radiographic explora- 
tion of rhinopharyngeal tumors; importance 
of tomography in the Hirtz position.) 7. de 
radiol., d'électrol. et de méd. nucléaire, Jan.- 
Feb., 1965, 46, 25-34. (From: Fondation 
Curie, Paris, France.) 


Tomograms at 14 to 15 cm. from the vertex gave 
clearest visualization of the rhinopharynx in the 
experience of the authors. The patient, in a semi- 
recumbent position, rests the occiput on a horizontal 
head rest. The central ray is directed horizontally to 
the submental area, at go degrees to the plane of 
Reid, which is now parallel to the tomographic table 
which is placed vertically, the vertex of the skull 
touching it. Thus, in this position the patient does 
not hyperextend the neck as much as in the Hirtz 
position. 

Roentgenograms taken during the Valsalva 
maneuver will visualize the rhinopharyngeal fossae 
better. For visualization of small and medium sized 
tumors of the rhinopharyngeal walls, the tomo- 
graphic technique described above is indispensable in 
the opinion of the authors. 

Several beautiful tomographic reproductions of 
such tumors are presented.—Jirair N. Sarian, M.D. 


RoussEL, J., PERNoT, C., ScHOUMACHER, P., 
Pernot, M., and Kesster, Y. Considéra- 
tions statistiques sur le cancer bronchique du 
mineur de fer du bassin de Lorraine. (Statisti- 
cal evaluation of bronchial carcinoma among 
iron miners of Lorraine.) F. de radio, 
a Electrol. et de méd. nucléaire, Oct., 1964, 45, 
541—546. (From: Centre anticancéreux de 
Lorraine, Nancy, France.) 


A summary analysis of previous publications is 
given. 
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The authors then present a detailed study of 
bronchial carcinoma noted in 225 miners of iron (in 
Lorraine, France) as compared to 850 cases with the 
same disease found in other professions. A higher 
incidence of bronchial carcinoma is demonstrated 
among iron miners. Of the 225 cases, 194 could be 
clearly identified as to histopathology, whereas of 
the 850 nonminer cases, 768 could be so determined. 
Of the 194, 43.8 per cent had anaplastic carcinoma 
compared to 28.12 per cent of the 768 nonminer 
cases. In miners the epidermoid carcinoma con- 
stituted 52.6 per cent, whereas in the other groups 
this was 67.06 per cent. The incidence of adeno- 
carcinoma was 3.6 per cent in iron miners and 4.82 
per cent in the other professions. Thus there is 
defintely a higher ratio of anaplastic type of 
bronchial carcinoma among iron miners. 

In miners the inferior lobes were somewhat more 
frequently affected, whereas in nonminers the upper 
lobes were definitely more often involved. A com- 
bination of hilar involvement with pneumoconiosis 
(compensatory emphysema) is by far the most com- 
mon roentgen finding (43 out of 80 cases) among 
iron miners. Purely hilar involvement was noted in 
18 out of 80 cases. Pneumoconiotic changes without 
hilar abnormality could be noted in 7 cases; 5 cases 
showed peripheral lesions (3 cases were mediastinal 
in appearance and 2 started with pleural mani- 
festation). 

The period of exposure to iron ore dust varied 
from 15 to 35 years, the average being 25.3 years. 
The average age was 54.4 years, whereas in non- 
miners this was 57.5 years. This difference is not 
significant statistically. 

Cigarette smoking was found to be a factor in 
bronchial carcinoma in both the miners and non- 
miners to the same degree. Thus nonsmoking miners 
showed 1.55 per cent of carcinoma, whereas non- 
miners who did not smoke constituted 1.38 per cent 
of those affected with bronchial carcinoma. These 
ratios rose to 17.20 per cent in miners and 10.41 per 
cent in nonminers who smoked between 1 to ro 
cigarettes a day. The figures were respectively 28.25 
per cent and 33.05 per cent for those who smoked 
between IO and 20 cigarettes a day, and were the 
highest (53.10 per cent in miners and 44.68 per cent 
in nonminers) for those who smoked more than 20 
Cigarettes a day. Miners of iron could smoke in the 
mines as compared to coal miners, for example, who 
could not smoke inside the mines because of explo- 
sion hazards. 

The radioactivity in the iron mines was found to 
be less than the atmospheric radioactivity noted 
outside. Hence, radioactivity of the iron could not 
be assumed to be a cancerogenic factor.—Jirair N. 
Sarian, M.D. 


MisENER, F. J., Quinuan, J. J., and Hirtz, 
J. E. Hytrast: a new contrast medium for 
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bronchography. Canad. M. A. J., Mar. 20, 
1965, 92, 605-610. (From: Nova Scotia 
Sanatorium, Kentville, Nova Scotia, Canada.) 


Hy trast, a mixture of two forms of diiodopyridone, 
was introduced in 1962 for use in bronchography. 
The advantages mentioned then, as listed by the 
present authors, were: (1) less alveolar filling; (2) 
rapid elimination from lung (2 to 7 days); (3) 
superior delineation of bronchial tree because of high 
iodine content and adhesive quality; and (4) less 
irritation than with other aqueous contrast agents. 

Thirty-one bronchograms on 28 patients at Nova 
Scotia Sanatorium were done using hytrast. The 
diagnosis in 27 instances was tuberculosis; miscel- 
laneous lung conditions accounted for the other 4. 
The contrast quality of the bronchograms was con- 
sidered satisfactory. Good alveolar filling occurred 
in about half of the patients, minimal filling in 9, 
and appreciable filling in 6. Pyrexia of 100? to 102? F. 
was noted in 21 cases. Nausea occurred in 13 and 
vomiting in 6 instances. The authors believe that 
elimination of the hytrast from the lungs takes 
longer than 2 to 7 days. 

Considering the quality of the roentgen studies, 
retention time in lungs after bronchography and the 
after-study reactions, the use of hytrast presented 
no real advantages over dionosil (oily) in this series. 
—Newell K. Richardson, M.D. 


RosENBAvUM, Hanorp D. Roentgen demon- 
stration of broken cardiac pacemaker wires. 
Radiology, May, 1965, 84, 933-936. (From: 
Department of Radiology, University of 
Kentucky Medical Center, Lexington, Ky.) 


Since 1960 thousands of cardiac pacemakers for 
long-term cardiac stimulation have been implanted 
for the treatment of Stokes-Adams attacks and to 
improve cardiac output in complete heart block. The 
most common complication following this procedure 
is a mechanical failure due to a broken wire leading 
from the pacemaker to or within the myocardium. 
As this diagnosis of a broken pacemaker wire is 
established by roentgenologic examination, the 
author feels it appropriate to report 3 examples re- 
cently at the University of Kentucky Medical 
Center, Lexington, Kentucky. 

The only site of breakage seen at this institution 
has been at the junction where the bared electrode 
wires emerge from their insulating sheaths. Breakage 
is thought to be due to metal fatigue resulting from 
constant flexion which occurs not only from cardiac 
motion but also from breathing, bending, tying shoe- 
laces, and numerous other normal activities. 

Awareness by radiologists of this possible com- 
plication may hasten appropriate therapy, par- 
ticularly in institutions where experience with this 
relatively new mode of treatment is limited.— 
Donald N. Dysart, M.D. 
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Epwarps M., ALBERTO; SAAVEDRA V., JAIME; 
NocuERA, HernAn; DEL Campo O., EMILIO; 
AHUMADA L., JORGE; and Quinoca, José. 
Angio cardiografia selectiva de cavidades 
izquierdas por vía transeptal. (Transseptal 
selective angiocardiography of left cardiac 
chambers.) Enfermedades del torax y tuberc., 
1963-1964, 28-29, 46-52. (From: Hospital 
San Borja, Santiago, Chile.) 


Retrograde arterial catheterization and direct 
puncture of the left cardiac chambers have been 
used to study the left side of the heart. Injections 
made through a catheter in the pulmonary artery 
have also been used to study the left side of the 
heart. 

Through a venous catheter from below a trans- 
septal needle may be introduced which will puncture 
the atrial septum so that pressures may be recorded 
and contrast material injected into the left atrium. 
The authors have used this method to study Io 
patients with various valvular and congenital dis- 
orders. This is considered a method of choice for 
selective angiocardiography of the left atrium and 
some of the congenital lesions of the left side of the 
heart. It is second choice for left ventriculography 
when retrograde arterial catheterization is unsuc- 
cessful —Charles M. Nice, Fr., M.D., PA.D. 


Artucio, H., EsPAsANDIN, J., Forre, L. E., 
DiıcHIERo, J., and ZuBIAURRE, L. Coro- 
nariografia. (Coronariography.) dn. Fac. de 
med. de Montevideo, 1964, 49, 177-182. 
(From: Departamento de Cardiologia, and 
Departamento de Radiología, Hospital de 
Clinicas, Montevideo, Uruguay.) 


Coronary arteriography or coronariography is es- 
sential to study the pathology of the coronary cir- 
culation. Various methods have been proposed in 
which the contrast medium injected into the aorta 
just above the valve enters, according to the tech- 
nique of Somes, into the coronary artery itself 
(selective coronariography). Roentgenography is ac- 
complished by means of rapid filming or cinematog- 
raphy. 

Ten patients were studied by the authors. The 
complications in general are those associated with 
catheterization or injection of iodine contrast 
agents. Electrocardiographic changes occur but are 
rapidly reversible. One patient had a ventricular 
fibrillation which necessitated a-thoracotomy for 
defibrillation. 

Preliminary results seem to show a good correla- 
tion between the anatomic findings and the clinical 
and electrocardiographic data. The procedures are 
regarded as preliminary to coronary surgery.— 
Charles M. Nice, Jr., M.D., Ph.D, 
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SLEIGHT, PETER. Dissection of the aorta with 
pericardial tamponade: successful relief of 
tamponade. Brit. M. J., May 1, 1965, Z, 
1165-1167. (From: Cardiac Department, St. 
George's Hospital, London, England.) 


Dissection of the aorta is fatal in over 75 per cent 
of cases according to DeBakey and others. Rupture 
of the aorta is the commonest cause of death with 
the usual site of rupture into the pericardium. This 
causes death by cardiac tamponade. 

The author reports a patient relieved surgically 
with improvement in her condition following 
diagnosis. This was a 79 year old woman who de- 
veloped dissection of the aorta. The patient was 
operated on under local anesthesia and through the 
pericardium 200 ml. of bloody fluid was removed. 
The blood pressure immediately stabilized and the 
venous pressure became normal. The patient made 
an uneventful recovery and was discharged a few 
weeks later without symptoms.— David C. Alftine, 
M.D. 


Boix-Ocnuoa, Jost, and REHBEIN, Frirz. 
Oesophageal stenosis due to reflux oesophagi- 
tis. Arch. Dis. Childhood, April, 1965, 40, 
197—199. (From: Surgical Department of the 
Children's Hospital, Bremen, Germanv.) 


According to the authors, during childhood the 
majority of acquired esophageal strictures are due to 
gastro-esophageal reflux which is usually due to a 
hiatal hernia. However, minor forms of hernia and 
cardiac achalasia may cause a reflux that is so severe 
that esophagitis and subsequent stricture formation 
result. 

In the Children's Hospital, Bremen, between 
1954 and 1964, 226 hiatal hernias were operated 
upon, and of these £4 were complicated by stenosis 
of the esophagus. The result of treatment depends on 
the severity of the stricture. In the great majority of 
cases operative correction of the hiatal hernia and 
prolonged bouginage lead to successful results. When 
there is recurrence, colonic transplantation is per- 


formed.—rthur E. Childe, M.D. 


LICHTER, Ivan, and BORRIE, Jonn. Intramural 
oesophageal abscess. Brit. T. Surg., March, 
1965, 52, 185-188. (From: University of 
Otago, New Zealand.) 


Intramural esophageal perforation with abscess 
formation may occur as a rare event following minor 
trauma to the esophageal mucosa. This permits in- 
fected material to gain access to the loose sub- 
mucosa, producing a cylindrical dissection with 
extensive separation of the mucosa from the sur- 
rounding esophageal muscle. 

The authors report 2 patients with intramural 
esophageal abscess, both of whom recovered follow- 


Abstracts of Radiological Literature 


OcTOBER, 1965 


ing surgical drainage. They were females, one age 75 
years and one age $3 years. The administration of 
contrast medium by mouth showed the appearance 
of a double barreled esophagus in the lower neck and 
the upper chest. It is felt that this appearance is 
pathognomonic of the lesion. 

Both patients recovered following surgical drain- 
age.—Arthur E. Childe, M.D. 


Nix, THomas E., JR., and CHRISTIANSON, 
Herserr B. Epidermolysis bullosa of the 
esophagus: report of two cases and review of 
literature. South. M. FJ., May, 1965, 50, 
612-620. (From: Department of Derma- 
tology, Ochsner Clinic, New Orleans, La.) 


The authors report 2 patients suffering from epi- 
dermolysis bullosa who had severe esophageal 
stenosis as a result of this condition. There had been 
repeated blistering and scarring of this organ over 
the course of some years. Both patients died as a 
result of the disease. 

Involvement of the esophagus in this condition is 
unusual, although involvement of the mucous 
membranes of the eyes, nose, oropharynx, anus and 
genital tract is a well-known feature. 

Roentgenography with barium demonstrates the 
stenotic segment of the esophagus with smooth 
tapering conical margins at either end of the seg- 
ment. Treatment consists of avoidance of rough or 
hot foods, esophageal dilatations for stenoses and 
surgical measures when indicated for severe com- 


plications.—Arthur E. Childe, M.D. 


CARTER, Ricuarp, and HiNsHaw, Davip B. 
Use of the esophagoscope in the diagnosis of 
rupture of the esophagus. Surg., Gynec. & 
Obst., June, 1965, 270, 1304-1306. (From: 
Department of Surgery, Loma Linda Uni- 
versity School of Medicine and the Los 
Angeles County General Hospital, Los 
Angeles, Calif.) 


Rupture of the esophagus is associated with a 
high mortality chiefly because of failure to make an 
early diagnosis. The diagnostic features of this 
condition are well enough known if this possibility 
is borne in mind. 

An upright chest roentgenogram is the single best 
examination, but is occasionally negative. Barium 
study of the esophagus may also be negative. By 
adding "diagnostic error" to these truly negative 
examinations, 1t is apparent that the proper diagno- 
sis 1s often not made, even though a classic history of 
rupture of the esophagus is present. 

For this reason, esophagoscopic examination is 
recommended in suspect cases when other diagnostic 
studies prove to be negative.—Richard E. Kinzer, 


M.D. 


ABDOMEN 


BLOOMBERG, Max-Lovis. Localized giant hy- 
pertrophy of the gastric mucosa with multi- 
ple polyposis (Menetrier’s disease). Canad. 
M. A. F., June 5, 1965, 92, 1227-1229. (From: 
Eastern Hospital, Montreal, Quebec, Can- 
ada.) 


Menetrier described giant hypertrophy of the 
gastric mucosa of the stomach in 1888. Since he also 
described multiple polyposis of the stomach, both 
conditions are commonly known as Menetrier's 
disease. 

A patient with “localized” giant hypertrophy of 
the gastric mucosa and with multiple polyposis—also 
"localized"—was studied by the author and the 
hndings recorded in some detail. The roentgen 
findings were misleading, with the localized defect 
simulating neoplasm of the gastric antrum. 

There was marked anemia and achlorhydria; a 
histamine test was not recorded. At surgery, the 
proximal stomach was found to be normal and sub- 
total resection of the Billroth II type was carried 
out with removal of about 85 per cent of the stomach. 
A photograph of the surgical specimen shows 
localized hypertrophy of the gastric mucosa, but 
true polyposis is inconclusively demonstrated. The 
postoperative barium roentgenogram which is re- 
produced seems to show a great deal more than 15 
per cent of the stomach remaining. 

A review of the literature concerning both giant 
hypertrophy of the gastric mucosa and multiple 
polyposis is given.—Richard E. Kinzer, M.D. 


OCHSNER, Seymour Fiske, and ]awETOSs, 
GEonGE P. Benign tumors of the stomach. 
FAMA Mat. 1$, 1969, For, 881-897. 
(Address: Dr. Ochsner, 1514 Jefferson High- 
way, New Orleans 21, La.) 


The symptoms, histologic varieties and roentgeno- 
logic characteristics of 8o cases occurring in the 20 
year period prior to 1965 were analyzed. During this 
same period, 300,000 patients were examined with 
more than 800 gastric ulcers and 600 gastric cancers 
diagnosed. 

Benign gastric tumors are of many histologic 
types; in this series adenoma (38) and leiomyoma 
(26) accounted for 85 per cent with lipomas and 
vascular tumors next in frequency. Others included 
were aberrant pancreas, neurogenic tumor, inflam- 
matory polyp, carcinoid, and fibroma with only 1 or 
2 of each. There was an approximately equal sex 
incidence and 47 cases occurred between the ages of 
$1 and 70 years. The youngest case was 27 and 12 
were over 70 years of age. Symptoms were much less 
common than with malignant lesions. Abdominal 
pain was present in 41, indigestion in 38, and bleed- 
ing in 22. Significant bleeding occurred in 21 per 
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cent of the adenomas and 42 per cent of the leio- 
myomas. 

The lesion was correctly identified as benign in 
only 14 of the 23 cases which were subjected to 
gastroscopy. 

In 48 patients, positive roentgenographic findings 
were demonstrated. A sharply defined filling defect 
was noted in 45, a smooth or only slightly lobulated 
surface in 44, a round or oval shape in 43, and a 
submucosal location in 26. Half of these tumors 
were located in the antrum. Normal surrounding 
mucosa, peristalsis through the involved portion 
and flexibility of the gastric wall were also important 
nonspecific signs of a benign tumor. Special, more 
specific signs were: (1) multiplicity, usually indi- 
cating adenomas and the possibility of Peutz- 
Jeghers syndrome or neurofibromatosis; (2) pedun- 
culation or prolapse into the duodenum with 
adenoma; (3) ulceration, most common in leiomyo- 
mas and sometimes central necrosis with a ‘‘bull’s 
eye pattern"; (4) change in shape with submucosal 
lipoma; (5) calcification in a leiomyoma; (6) phlebo- 
liths in hemangioma; and (7) filiform duct or dimple 
in aberrant pancreatic tissue. 

The differential diagnosis should include bezoars 
and other foreign bodies, extrinsic pressure defects, 
postoperative deformity, hypertrophic mucosal 
folds, hematoma, lymphosarcoma, leiomyosarcoma, 
primary carcinoma, peptic ulcer, and metastases. 

The authors feel that accurate roentgenologic 
diagnosis of a benign gastric tumor is valuable in the 
treatment of a relatively poor surgical risk patient 
in that medical management or limited excision for 
relief of symptoms is justified—4. Raymond 


Brooker, M.D. 


Rimonpr, C. I tumori reticolo- e linfosarco- 
matosi primitivi dello stomaco. (Primary 
reticulo- and lympho-sarcomatous tumors of 
the stomach.) dun. radiol. diag., 1964, 37, 
204-228. (From: Istituti di Radiologia e del 
Radio dell'Università di Bologna, Italv.) 


Mesenchymal malignant — reticulo-hystiocytic 
tumors of the stomach are not common. They 
represent I per cent of all malignant neoplasms of 
this organ. 

Fairly characteristic roentgenologic signs of this 
entity are: (1) a contrast between the marked 
extension of the tumor and the slight rigidity of the 
stomach which remains movable; (2) thickened but 
pliable rugae; and (3) ulcerations, occasionally large, 
presenting clearly defined outlines. 

At times the roentgenologic aspéct does not differ 
from that of epithelial carcinoma. 

The diagnosis should be suggested by the radiol- 
ogist but confirmed by the surgeon through biopsy. 

This diagnosis implies important consequences 
from the therapeutic point of view. With opportune 
radiation therapy, there is the possibility of obtain- 
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ing long remissions. Of course, other localizations of 
the neoplasm may appear.—Anthony A. Blasi, M.D. 


Han, Sane Y., CorriNs, Lors C., and Perrany, 
ZoLTAN. Emphysematous gastritis. 7.4.M.24., 
June 7, 1965, 792, 914-916. (From: Depart- 
ments of Radiology, Baylor University Col- 
lege of Medicine, and Ben Taub General 
Hospital, Houston, Texas.) 


Emphysematous gastritis is produced by an in- 
fection in the gastric wall which is due to gas- 
forming organisms. A case resulting from the 
ingestion. of hydrochloric acid forms the basis of 
this report. The condition is diagnosed by roentgen 
examination and is very rare. 

The cases reported in the literature have been 
preceded either by ingestion of corrosive materials, 
or by gastroduodenal surgery, or by gastrointestinal 
infarction. There is almost always sudden epigastric 
pain associated with bloody vomitus. The clinical 
course is so acute, that it cannot always be dif- 
ferentiated from other acute abdominal conditions, 
such as perforation of a hollow viscus. Roentgen 
study is the only definite means, other than ex- 
ploration, of making a definite diagnosis. Gas in a 
necrotic gastric wall is evidence of the disease. 

The authors’ case is the second one reported fol- 
lowing ingestion of hydrochloric acid. Denudation 
of the mucosa of the stomach after ingestion of cor- 
rosive materials causes a marked reduction in gastric 
secretions and the authors believe that this finding 
is significant since acid secretions normally prevent 
bacterial growth in the stomach wall. 

Excellent reproductions of roentgenograms dem- 
onstrate the distention of the stomach and gas 
bubbles over the entire gastric area both in the 
supine and erect positions ——Richard E. Kinzer, 
M.D. 


Davey, W. W., and Pearson, J. B. Obstruc- . 


tion of the third part of the duodenum. Brit. 
F. Surg., March, 1965, 52, 189-193. (From: 
Department of Surgery, University of 
Ibadan, Ibadan, Nigeria.) 


In Nigeria, duodenal ulcer is common and its 
most frequent complication is stenosis. In a land 
where radiologists are rare, it is tempting and some- 
times imperative to make the diagnosis on clinical 
grounds without sradiologic confirmation. Some- 
times, however, duodenal ulcer is not found. 

Five cases are presented in which obstruction was 
found in the third portion of the duodenum. 

There are several reasons why the third portion 
of. the duodenum is liable to obstruction from ex- 
ternal pressure: (1) because of the retroperitoneal 
position, the duodenum is susceptible to pressure 
against the vertebral column lying behind it; (2) 
any factor which will narrow the angle formed by 
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the superior mesenteric artery and the aorta or 
vertebral column will tend to obstruct the duo- 
denum; (3) any expansion of the root of the 
mesentery will compress the duodenum. 

The cases presented consist of: (1) aortomesenteric 
ileus; (2) inflammatory adhesions secondary to 
trauma; (3 and 4) tuberculous mesenteric lymph- 
adenopathy; and (5) tuberculous inflammatory stric- 
ture of the duodenum. 

Other causes which have been reported and are 
listed by the authors are: (1) obturation from in- 
fection; (2) congenital stenosis; (3) atresia or 
aganglionic segment; (4) intramural hematoma; (5) 
benign and malignant neoplasm; (6) mid-gut vol- 
vulus with bands across the duodenum; (7) duodenal 
mesocolic band; (8) carcinoma of the pancreas. 

The authors conclude that, although the most 
common cause of duodenal obstruction is ulcer, 
other causes must be considered, especially tubercu- 
losis. Since obstruction of the third part of the 
duodenum is a radiologic diagnosis, it is helpful to 
know this preoperatively, in order to properly 
modify the technique of management.— James R. 
Knapp, M.D. 


Youxer, JAMES E., and Wein, Sotve. Dif- 
ferentiation of true polypoid tumors of the 
colon from extraneous material: a new 
roentgen sign. Radiology, April, 1965, $4, 
610-615. (From: Róntgendiagnostik Ínsti- 
tute, Malmó Allmanna Sjukhuset, University 
of Lund, Sweden.) 


Polypoid colonic tumors can be divided into three 
morphologic groups: (a) sessile, (b) intermediate, 
and (c) pedunculated. Each type has its own char- 
acteristic roentgen picture, depending on the ap- 
pearance of the base of the polyp. 

The sessile polyp is flat and difficult to separate 
from the bowel wall. For this reason it may be con- 
fused with infiltrating carcinoma or adherent feces. 
Careful study of the bowel wall adjacent to such a 
shadow and repetition of the air contrast barium 
enema studies are often necessary to establish the 
true nature of the defect. Villous adenomas, which 
appear as broad-based sessile growths, can usually 
be recognized by the fine lacy appearance. 

In the intermediate type, a small recess exists 
between the base of the polyp and the bowel wall. 
During an air contrast barium enema examination, 
barium fills the recess between the body of the 
polyp and the colonic mucosa and also coats the 
body of the polyp. Hence, two white circles are 
created on the roentgenograms. 

The pedicle of a pedunculated polyp may be 
identified in profile either by its thin coating of 
barium surrounded by air, or as a negative shadow 
in an area of dense barium. The bowel wall may be 
indented at the point of attachment, The single most 
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reliable roentgen evidence of a pedicle is the "target" 
sign produced by superimposition of the image of the 
body of the polyp on the image of the pedicle. This 
appears as a small circle within a larger barium 
circle. 

The authors reviewed 195 polyps removed from 
150 patients by, or under the supervision of, one 
surgeon. The results showed a high degree of ac- 
curacy in predicting the morphologic type. Fifty 
polyps with the "target" sign all proved to be 
stalked polyps. 

The most common defects which may be confused 
with polypoid tumors are: fecal material, air bub- 
bles, oil droplets, barium coated diverticula, and 
mucous strands. Frequently repetition of the barium 
enema study is necessary to establish the true 
nature of the defect.—/f. W. Sommer, M.D. 


WEGMANN, T., ZoLLINGER, H. U., and MARK- 
orf, N. G. Zollinger-Ellison syndrome with 
terminal hypoglycaemia: report of an atypi- 
cal case diagnosed in life. German Med. 
Monthly, March, 1965, zo, 93-98. (From: 
Department of Medicine, and Institute of 
Pathology, Kantonsspital of St. Gallen, and 
Department of Medicine, Kantonsspital of 
Chur, St. Gallen and Chur, Switzerland.) 


The association of gastric hypersecretion, recur- 
rent ulcers of the upper gastrointestinal tract, and 
pancreatic islet cell tumors, without insulin produc- 
tion, was described as a new syndrome in 1955 by 
Zollinger and Ellison. The production of large 
quantities of gastric juice leads to diarrhea in half of 
the patients. Not typical, however, is the combina- 
tion of the classic syndrome with hyperinsulinism 
which was found in 6 of 75 cases. 

The authors present a detailed case report of a 
patient with an islet cell carcinoma of the pancreas 
and liver metastases, whose death was due to acute 
terminal hyperinsulinism. Both alpha and beta cells 
were present in the tumor and the remaining 
pancreas showed an increase in alpha cells. 

Zollinger and McPherson found that tumors of 
multiple endocrine organs were demonstrated in 21 
per cent of the cases of Zollinger-Ellison syndrome. 
Of the pancreatic tumors in the Zollinger-Ellison 
syndrome, $o per cent are carcinoma. Multiple 
tumors may occur and the malignant tumors have a 
long natural course with late metastases. Of the 600 
islet cell adenomas reported up to 1960, 90 per cent 
were benign and Io per cent malignant; 70 per cent 
of all benign and malignant tumors were solitary 
growths located in the body or tail of the pancreas. 

In the 2.4 per cent of patients in this series who 
had progressive hypoglycemia, the findings were 
either pancreatic islet cell adenoma, islet carcinoma, 
or generalized hyperplasia and hypertrophy of the 
isles of Langerhans. 
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Originally, Zollinger and Ellison in describing 
their syndrome referred only to nonfunctioning islet 
cell tumors, but there is no doubt that insulin pro- 
ducing tumors may also cause the syndrome. 

A summary of the various aspects of the Zollinger- 
Ellison syndrome is presented together with the 
description of the possible biochemical basis for 
each aspect.—7ames R. Knapp, M.D. 


Harris, J. D. Rupture of hydatid cysts of the 
liver into the biliary tracts. Brit. Y. Surg., 
March, 1965, 52, 210-214. (From: University 
Department of Surgery, The Queen Eliza- 
beth Hospital, Woodville, South Australia.) 


Some degree of intrabiliary rupture is thought to 
be the commonest of all complications of hepatic 
hydatid cysts. The presence of a hydatid cyst in the 
liver results in pressure atrophy on the surrounding 
parenchyma, vessels, and biliary canals, with re- 
sultant leak into a small duct or frank rupture into 
a large one. The pressure in the cyst 1s about three 
times biliary tract pressure, so that following rup- 
ture the cyst partially empties itself into the biliary 
canals until pressure equilibration occurs. 

The site of cyst rupture corresponds exactly with 
that of the localization of the hepatic cyst: $5 per 
cent into the right canals, 29 per cent left canals, 
g per cent hepatic duct junction, 6 per cent gall. 
bladder, and 1 per cent directly into the common 
bile duct. 

The classic picture will be a young male with a 
prior history of infestation, presenting with biliary 
colic and jaundice. Eosinophilia, positive Casoni 
and hydatid complement fixation tests are strongly 
in favor of the diagnosis, but an unassailable piece 
of evidence is the finding of laminated membrane 
in the feces. In endemic areas, search for this mem- 
brane is routine in all cases of biliary colic. 

The presence of cholelithiasis does not exclude 
hydatid disease; in fact hydatid disease leads to the 
formation of stones, which are said to be found in 
IO per cent of cases. 

Preoperative cholangiography may be helpful, 
demonstrating displacement of ducts. Following 
common duct exploration and clearance of cyst 
remnants operative cholangiography is imperative 
to ensure complete clearance of the duct, to locate 
the mother cyst, and to ascertain the presence or 
absence of multiple cysts. . 

Two cases of ruptured hydatid cyst of the liver 
into the biliary tracts are described, stressing 
diagnosis, and operative and postoperative com- 
plications. Detailed surgical technique is discussed. 
—Mark D. Reiss, M.D. 


ZiMMON, Davip S., and Haponarr, J. W. A 
new method for hepatolienography. Radiology, 
March, 1965, 4, 477—482. (From: Depart- 


LA 


536 Abstracts of Radiological Literature 


ments of Medicine and Pharmacy, Royal 
Free Hospital, London, England.) 


An interesting study from England presents a 
method for opacification of the liver and spleen 
using tetraiodophenolphthalein. By this method, 
rats are given s00 to 1,000 mg./kg. of a micro- 
particulate suspension via the femoral vein. The 
method of preparation of the microparticulate sus- 
pension is described which yields tetraiodophenol- 
phthalein particles ranging from less than 1.0 u to 
5.0 p in size. 

After injection, the rats are roentgenographed 
immediately and then serially until sacrificed from 
1 day to 8 months later. The radiopaque material is 
deposited in the reticuloendothelial cells of the liver 
and spleen. Although the solubility of tetraiodo- 
phenolphthalein is low, it is gradually released from 
the reticuloendothelial cells and ultimately ex- 
creted from the body. The liver is cleared of con- 
trast material more rapidly than the spleen which 
may remain faintly opacified for 1 to 4 weeks. 
Histologic examination of liver, spleen, lung, and 
kidney; estimation of plasma alkaline phosphatase, 
aspartate transaminase, bilirubin tolerance tests; 
and evaluation of weight gain have failed to demon- 
strate significant toxic effects. 

The authors conclude that tetraiodophenol- 
phthalein offers promise and approaches more nearly 
the ideal criteria than do other agents previously 
used. The opacification achieved compares very 
favorably with thorium dioxide. It seems to have 
little acute toxicity, is easily administered, has a 
high affinity for the liver and spleen, and 1s elimi- 


- nated from the body. However, as the hazards of 


injecting particulate materia] are poorly under- 
stood, further work is needed before this procedure 
can be adapted to man.—Howard R. Stewart, M.D. 


GENITOURINARY SYSTEM 


VERHAGEN, ARIE D., Hamittron, James P., 
and GENEL, Myron. Renal vein thrombosis 
in infants. Arch. Dis. Childhood, April, 1965, 
gO, 214-217. (From: Surgical Clinic of the 
Children’s Hospital of Philadelphia, Bain- 
bridge Street, Philadelphia 46, Pa.) 


Over 300 cases of renal vein thrombosis have 
been reported. Two thirds of these are in the pediat- 
ric age group, gnd the majority of these are 
neonates. Though the pathogenesis in infants is 
obscure, severe gastrointestinal symptoms are often 
initial or accompanying symptoms. 

Two case histories are described. Hematuria, 
azotemia, and abdominal masses were present in 
both cases. In one, intravenous urography disclosed 
an enlarged nonfunctioning kidney on the side of 
the palpable mass, and exploration was carried out 
with a preoperative diagnosis of polycystic kidney. 
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Bilateral masses were present in the other case, and 
inferior vena cavagraphy disclosed obliteration of 
the lower vena cava with extensive collateral cir- 
culation connecting with the azygos system. 
Nephrectomy was curative in the first case, and 
vena caval ligation distal to the renal veins, with 
thrombus suction and extraction performed, in the 
second case. 

In both these surviving patients, thrombosis in- 
volved the lower segment of the inferior vena cava. 
Therefore inferior vena cavagraphy is thought to be 
a promising method in the study of similar patients, 
as an addition to routine intravenous urography. 
Although nephrectomy is favored in strict unilateral 
renal vein thrombosis with a normal contralateral 
kidney, restoration of the renal venous return by 
removal of the thrombus may also be effective. — 
Mark D. Reiss, M.D. 


Puicvert, A., Sor É-BArcELLs, F., and Grau, 
J. Jurapo, Fundamentos arteriograficos para 
el tratamiento de la tuberculosis renal. 
(Arteriographic fundamentals for the treat- 
ment of renal tuberculosis.) Arch. españ. 
urol., Oct.-Dec., 1964, 77, 269-279. (From: 
Instituto de Urología, Hospital de la Santa 
Cruz y San Pablo, Barcelona, Spain.) 


The authors have performed 82 arteriographies in 
renal tuberculosis and have drawn some conclusions 
as to their value. In the initial stages with erosive 
lesions around a papilla or the small initial paren- 
chymatous lesions, the intravenous urogram shows 
positive changes, while the arteriogram may appear 
to be within normal limits. Larger destructive 
lesions and stenosing lesions with ectasia of the 
calyces or renal pelvis show spreading of vessels. 
Sometimes the amount of functioning tissue of the 
kidney may be estimated by the blood supply, 
especially the degree of smaller vessels demon- 
strated. 

It is concluded that the intravenous urogram and 
the arteriogram complement each other.~—Charles M. 
Nice, Fr., M.D., Ph.D. 


SKELETAL SYSTEM 


Martin, P. L., and PLANES, A. Considérations 
radiologiques sur l'évoluton des fractures 
articulaires de l'extrémité supérieure du 
tibia. (Radiologic evaluation of the evolution 
of articular fractures of the upper end of the 
tibia.) 9. de radiol., d'électrol. et de méd. 
nucléaire, Oct., 1964, 45, 561—562. (From: 
Centre de Traumatologie, Bordeaux, France.) 
Forty patients presenting fractures of the proxi- 


mal end of the tibia involving either the external 
or the medial tuberosity, or both, were studied by 
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the authors by means of routine anteroposterior 
and lateral roentgenograms, planigrams and arthro- 
grams. Most of the roentgenograms were made in 
the upright position. In Io cases, there was 15° 
valgus, 1 case had marked valgus and 1 showed 
varus deformity. In 10 cases, in spite of excellent 
functional results, the authors could note a per- 
sistent partial gap at the healed fracture site. 

Arthrographic examination in 5 of these 10 cases 
was performed. In 1 out of the 5, two months after 
the accident, the contrast medium infiltrated into 
the gap and even then did not reach the bottom of 
the gap. This lack of filling of the gap is considered 
to be due to fibrous tissue filling; as the healing 
progresses, fibro-cartilagenous tissue is also thought 
to fill the gap.—Jirair N. Sarian, M.D. 


SEEDAT, Y. K., and Wo.pert, S. M. Dissemi- 


nated tuberculosis of bone: report of two 
cases. Brit. M. J., May 15, 1965, 7, 1291- 
1292. (Address: Y. K. Seedat, M.B., As- 
sistant Physician-Lecturer, University of 
Natal and King Edward VIII Hospital, 
Durban, Natal.) 


Two cases of disseminated tuberculosis of bone in 
adult Africans are reported because of the rarity of 
the condition. 

Punched-out lesions without sclerosis involving 
skull, ribs, spine and pelvis were present. Dif- 
ferentiation from multiple myeloma and metastatic 
malignancy was made by biopsy and by response to 
specific therapy.— Henry F. Klos, M.D. 


DevanayeE, R. P., WEBER, A., LE Gouas, J. J., 
and Pinet, C. L'ostéopathie fibreuse lo- 
calisée post-traumatique du tibia: (remanie- 
ment pagétoide localisé post-traumatique de 
J. A. Liévre). (Post-traumatic fibrous oste- 
opathy of tibia: [post-traumatic localized 
pagetoid healing process of J. A. Liévre].) 
F. de radtiol., d'électrol. et de méd. nucléaire, 
Jan.-Feb., 1965, 46, I-10. (From: Services 
d’Electroradiologie des Hôpitaux militaires 
d'Instruction du Val-de-Gráce, à Paris, et 
Dominique-Larrey à Versailles, France.) 


Two cases of post-traumatic localized fibrous 
osteopathy are reported and the clinical, roentgeno- 
logic and pathologic findings obtained through the 
years are discussed. 

The first case was observed for 52 years and the 
second case for 8 years. Because of a history of 
definite initial trauma, localization to only the 
traumatized segment of bone, localized clinical signs 
of pain, hyperthermia and increased vascularity, 
and periodic progression of the fibrous changes of 
the bone, the authors are of the opinion that this is 
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not truly a pagetoid osteitis, even though roentgeno- 
graphically it appears very similar. 

Since progressive enlargement of the nutrient 
vessel canal of the tibia was demonstrated in these 
cases, the authors believe that vascular disorder is 
the prime cause of this condition —Firair N, Sarian, 


M.D. 


AGGARWAL, N. D. and Sineu, Harpas. 
Management of fluorotic myelopathy: (pre- 
liminary report). Singapore M. F., Dec., 
1964, 5, 208-211. (From: Department of 
Orthopaedics, Rajendra Hospital, Patiala, 
and Government Medical College, Patiala, 
India.) 


The skeleton of a patient dying from quadriplegia 
associated with fluorosis was studied. All the verte- 
bral bodies were larger than normal. Marked 
ligamentous calcification was associated with large 
numbers of osteophytes. The spinal canal was nar- 
rowed, most markedly at the lower end of the third 
cervical vertebra. 

This apparent etiologic relationship between 
fluorotic myelopathy and cord compression led to 
extensive cervical laminectomies in 2 advanced 
cases of the disease. Both patients were males in 
their forties, living in endemic areas for fluorosis, 
having progressive weakness for several years in 
al 4 extremities, and quadriplegia for 6 months. 
Urine, blood, and bone fluoride levels were elevated. 
Roentgenographic examination showed increased 
density of all bones, with osteophytosis and liga- 
mentous calcification. 

The results were better than expected following 
cervical laminectomy, and both patients gradually 
recovered function in all 4 limbs. Extensive extirpa- 
tion of the numerous osteophytes narrowing the 
canal were not attempted, but simple laminectomy 
for cord decompression was so beneficial as to be 
suggested in cases of fluorotic myelopathy.—Mark 
D. Reiss, M.D. 


CaNIGGIA, A., GUIDER, R., and Forcom, S. 
The diagnostic value of needle biopsy of 
bone. Panmineroa med., Jan.-Feb., 1965, 7, 
15—29. (Address: Prof. A. Caniggia, Ist. 
Semeiotica Medica, Policlinico, Siena, Italy.) 


The authors give a brief historicoutline of various 
techniques of biopsy investigation of the skeleton. 
The trocar of Mazabraud and the technique of bone 
tissue removal are thoroughly described with many 
microscopic sections in color accompanying the 
article. The advantages and usefulness of biopsy 
investigation of the skeleton are given. 

The trocar itself 1s a small steel tube with a circu- 
lar and saw-toothed end. The centers most preferred 
for bone biopsy are the iliac crest and the greater 
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trochanter. However, any site where investigation 
is desired may be used. 

The article contains descriptions of different tis- 
sues which may be encountered on a histologic level. 
These include: (1) needle biopsy of bone for evalua- 
tion of bone mass; (2) needle biopsy of bone for 
evaluation of osteoblastic or osteoclastic activity; 
(3) biopsy of bone in the evaluation of osteoid 
osteoma; (4) needle biopsy of bone for evaluation of 
elementary calcified structures of the bone tissue; 
(5) needle biopsy for evaluation of medullary 
changes; (6) biopsy for the documentation of tumor 
metastasis.—David C. Alftine, M.D. 


BLoop AND LYMPH SYSTEM 


NOoRDENSTROM, BJÖRN, and Grim, Stic. A 
method for determination of blood flow with 
use of roentgen contrast medium. Radiology, 
April, 1965, 64, 644—655. (From: Department 
of Roentgenology, Thoraxkliniken Karolin- 
ska Sjukhuset, and Development Section, 
Elema-Schónander AB, Stockholm, Sweden.) 


The pumping capacity of the heart is in a high 
degree dependent upon the effectiveness of the 
valves. There is still, however, no practical method 
by which reliable quantitative data concerning 
this function can be obtained, although important 
contributions toward the solution of this problem 
have been made from several quarters. 

The present work is a preliminary report on a 
method for simultaneously measuring the effective 
blood flow on the basis of the dilution of injected 
roentgen contrast medium and the roentgenologic 
measurement of stroke volume and pulse frequency. 
The stroke volume is calculated by measuring the 
volume variations of the left ventricle on serial 
roentgenograms exposed in two projections at right 
angles to each other during the passage through the 
ventricle of the contrast fluid injected. 

In the new densitometric instrument, a roentgen 
beam is used instead of light. The transmission of 
the roentgen beam is measured with a photo-cell 
through a fluorescent screen. 

The contrast medium is injected via a heart 
catheter in the pulmonary artery from a Gidlund 
injection syringe. Serial exposures of the passage of 
the contrast medium through the left ventricle make 
it possible to calculate stroke volume and, with 
known heart frequency, the volume work of the left 
ventricle. During passage of the bolus of contrast 
medium in the.aorta, continuous sampling of the 
blood is undertaken via a catheter by means of 


‘a motor-driven suction syringe. This sampling is 


made with the aid of the densitometric unit. The 
roentgen tube in this unit is connected with a small 
roentgen apparatus, which in turn is fed through 
the current stabilizer. The signals from the densito- 
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metric unit are amplified and finally recorded by a 
direct writing instrument. 

The technique is well illustrated, and the formulas 
for calculation are presented. It omits several. 
sources of error connected with conventional dilu- 
tion methods, and reportedly has given extremely 
stable and reproducible measuring values in both 
calibrations.— Pau] M. Kroening, M.D. 


Apams, DougGLAss F., Orr, Torp B., and 
Kosek, Jon. Cotton fiber embolization dur- 
ing angiography: a clinical and experimental 
study. Radiology, April, 1965, 84, 678—681. 
(From: Department of Radiology, Stanford 
University School of Medicine, Palo Alto, 
Calif.) 


This brief article reports 4 cases of cotton-fiber 
embolization following selective arteriography and 
describes a controlled experimental evaluation of 
this phenomenon in laboratory animals. 

Three of the 4 clinical cases occurred during 
selective renal arteriography and 1 during per- 
cutaneous carotid arteriography. The renal studies 
were accomplished by femoral catheterization uti- 
lizing the Seldinger percutaneous technique. Each 
of these cases proved to be hypernephroma and the 
fourth case an inoperable Grade mr astrocytoma. 
The pathologic examination also revealed evidence 
of arteriolar emboli and infarction in each kidney 
specimen and arteriolar embolus without infarction 
in the astrocytoma biopsy. The multiple renal 
infarctions were cortical in location, small in size, 
and contained strongly birefringent, semi-crystalline 
fibers, of variable width and length, usually about 
8X50 micra. Combinations of these intraluminal 
fibers with endothelial cell proliferation and hyper- 
trophy were found to be reproducible factors that 
may result in tissue infarction. These fibers were 
found to be identical to cotton fibers from surgical 
sponges and their source apparently had been from 
the container of heparinized saline used for guide 
wire cleaning and catheter irrigation. 

The experimental method employed to investigate 
this problem was to collect and concentrate 800 cc. 
of heparinized saline solution from the angiography 
table after completion of routine angiographic 
procedures and selectively catheterize the renal 
artery of the laboratory animal (dogs and rabbits). 
The opposite renal artery was simultaneously in- 
jected with an equal quantity (5 cc.) of sterile saline 
taken directly from the unopened commercial prep- 
aration. One week later the animal was sacrificed 
and each kidney examined. In each case multiple 
fiber emboli and infarctions were demonstrated in . 
the kidney into which the cotton fiber preparation 
had been injected and the opposite kidney was in 
each case found to be normal both grossly and 
microscopically. 
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If pregnancy or lactation were not associated with 
the breast cancer, younger patients did about as well 
as older patients. 

The site of the primary lesion in the breast sub- 
stance made little difference in survival. Histologic 
grade was recorded in 549 cases. Grades 1 and 2 had 
higher survival rates (CSR 68.9 per cent and 51.2 
per cent) than Grade 4 (CSR 40.0 per cent). 

For 145 untreated patients in the review group, 
the CSR was 9.7 per cent § years after clinic regis- 
tration and 35.2 per cent 5 years after the first 
recorded symptom. Corresponding rates for the 
whole review series were 45.3 per cent and 52.3 per 
cent, respectively. Ás expected, the untreated group 
patients were older, had delayed longer before 
registration and had more advanced disease. 

For all extent groups combined, the highest crude 
survival rates were observed after radical mas- 


` tectomy alone, or simple or radical mastectomy 


combined with radiotherapy. Survival rates were 
lower with simple mastectomy or local excision 
alone. 

Great caution 1s urged in assessing the treatment 
results due to lack of completeness of some records 
and the variable techniques used in treatment.— 
Newell K. Richardson, M.D. 


CriLE, GEorGE, Jr. Rationale of simple 
mastectomy without radiation for clinical 
Stage I cancer of the breast. Surg., Gynec. & 
Obst., May, 1965, r20, 975-982. (From: 
Department of General Surgery, The Cleve- 
land Clinic Foundation, Cleveland, Ohio.) 


There is evidence that some human cancers are 
antigenically different from their hosts and evoke 
an immunologic response. Theoretic, laboratory and 
clinical evidence makes it necessary to re-evaluate 
the principle of prophylactic lymph node dissections 
for breast cancer. . 

One hundred and thirty-five operable breast 
cancer patients seen at the Cleveland Clinic between 
1955 and 1957 have been evaluated. Seven to 8 


. years after treatment the survival of patients with 


Stage 1 cancers of the breast was a little higher after 
simple than after radical or modified radical mas- 
tectomies. The survival of patients with previously 
untreated and operable breast cancer was higher in 
the years in which the fewest radical operations and 
the least irradiation was used. 

Stage 1 cancer patients treated with simple 
mastectomy in whom axillary metastasis occurred. 
were treated by delayed axillary dissections. The 
$ to 8 year survival rate and survival rate free of 
disease are as high as in Stage 1 patients treated by 
radical mastectomy and who had proven lymph 
node metastasis. 

In mice on whose feet homologous tumor S180 
had been implanted, removal of the regional lymph 
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nodes eliminated much of the host immunity to sub- 
sequent implants of S180. Irradiation of the regional 
lymph nodes had a similar effect. 

Radical resection of the regional lymph nodes and 
an implanted isologous tumor, sarcoma J, in strain 
A mice, resulted in greater spread to distant lymph 
nodes than did simple removal of the tumor. 

A large randomized study of the results of simple 
versus radical treatment of Stage 1 breast cancer is 
urged by the author-——Yohn T. Underberg, M.D. 


Harrison, EDGAR G., JR., and WrrrEN, Davip 
M. Occult or unsuspected breast carcinoma. 
GP, May, 1965, 37, 78-88. (From: Section 
of Surgical Pathology, and Section of 
Roentgenology, Mayo Clinic and Mayo 
Foundation, Rochester, Minn.) 


Early carcinoma of the breast may go unsuspected 
because of its occult nature or because the overt 
signs go unrecognized clinically. Increased awareness 
of the clinicopathologic conditions, mammography 
and early biopsy should improve the management of 
breast cancer. 

Paget’s disease of the nipple is an intraepithelial 
adenocarcinoma associated with an underlying 
ductal carcinoma. Paget’s disease occurs in 3 per 
cent of mammary carcinomas and 20 per cent of 
comedocarcinomas are associated with Paget’s 
disease. It rarely occurs in men. Nipple erosion, if 
persistent, should be biopsied. Radical mastectomy 
is the treatment of choice. A benign condition, 
florid papillomatosis of usually the lactiferous ducts, 
may be associated with nipple erosion and enlarge- 
ment and must be differentiated clinically and 
pathologically. 

Nipple discharge, particularly if blood tinged or 
occurring in an older woman, should be viewed with 
concern. Even when bloody, however, the usual 
etiology is a benign condition such as intraductal 
papilloma, ductal ectasia, or periductal mastitis. 

-About 1 per cent of breast carcinomas occur bi- 
laterally simultaneously. Whenever one breast has 
been removed for carcinoma, the remaining breast 
should be periodically examined clinically and by 
mammography. In comedocarcinoma, which con- 
stitutes about Io per cent of mammary carcinomas, 
a bilateral incidence of 8 per cent has been reported. 
The rare tn situ lobular carcinoma was reported to 
occur bilaterally in 23 per cent of 26 cases; in the 
male breast bilateral lesions occurred in 2.7 per cent of 
cases. The 5 year survival rates are far from hopeless 
in those cases where both breasts become involved. 

Intracystic carcinoma is rare but mammary 
carcinoma may be hidden by benign diseases, 
especially fibrocystic disease. Fibrocystic disease 
may also hide a carcinoma on mammography. The 
incidence of eventual breast cancer is greater in 
patients treated clinically for fibrocystic disease. 
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Metastatic lesions, especially of the axillary lymph 
nodes, may be the first indication of an occult 
carcinoma. The survival rates for occult carcinoma 
with axillary metastasis treated by radical mas- 
tectomy have been reported as better than in 
ordinary axillary metastatic breast cancer. Rarely 
carcinoma may also arise in aberrant breast tissue. 

Circumscribed breast masses are more often 
looked upon as benign. Medullary adenocarcinoma 
with lymphoid stroma is usually large, bulky and 
circumscribed. Mucous or colloid carcinoma is cir- 
cumscribed and expansile. Adenoid cystic carcinoma 
or cylindroma may be circumscribed or lobulated. 

Inflammatory carcinoma may be mistaken for 
mastitis, particularly in pregnancy or lactation, and 
delay in treatment may result. Bilateral extension 
of the breast swelling is seen in about one-third of 
the cases. 

Carcinoma of the male breast occurs in about I 
per cent of breast carcinoma. 

Mammography is an aid in the earlier detection 
of breast cancer. Carcinoma is usually irregular or 
spiculated and 29 per cent of one series of cases had 
granular calcifications visible roentgenographically. 

All discrete masses or questionable breast condi- 
tions, no matter how benign they seem, must be 
considered malignant until proven otherwise.— 
John T. Underberg, M.D. 


Brapy, L. W., Faust, D. S., Jounson, C. R., 
and WoLFERTH, C. C., Ja. Carcinoma of the 
esophagus: therapeutic results using super- 
voltage techniques. Radiol. clin. et biol., 
1965, 34, 17-31. (From: Departments of 
Radiology and Surgery, Hahnemann Medi- 
cal College, Philadelphia, Pa.) 


Carcinoma of the esophagus remains one of the 
most distressing diseases facing the surgeon or 
radiation therapist. The prognosis is poor in all 
cases, with untreated patients surviving less than 6 
months. Treatment has not altered this grave 
picture significantly. 

The authors report their results, using super- 
voltage techniques. A total of 53 patients were 
treated—27 definitively and 26 palliatively—with 
2 mev. Van de Graaff generator in such a manner as 
to include the entire esophagus without harm to the 
surrounding tissues. Using 1 anterior and 2 oblique 
posterior ports, é,ooo rads were delivered to the 
tumor in 7 weeks for definitive therapy. For pallia- 
tion only, using the same ports, 3,000 rads were 
delivered to the.tumor in 34 weeks. 

Only 16 patients survived after 1 year, 1 after 2 
years and none after 3 years in the definitive therapy 
group. Only 2 patients survived 1 year in the pallia- 
tion series. 

However, preoperative irradiation merits further 
investigation. In 5 such cases, local tumor control 
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was obtained in 4. Two had no evidence of local or 
metastatic disease at the time of their death.— 
W. J. Carmoney, Tr., M.D. 


Jacoss, M. L., and Manasso, F. J. A four- 
year experience with total-body irradiation. 
Radiology, March, 1965, 84, 452-456. (From: 
Department of Radiation Therapy, City of 
Hope Medical Center, Durarte, Calif.) 


In 1960, the City of Hope Medical Center acquired 
an especially designed multiple roentgen source 
chamber to deliver whole-body irradiation. One of 
the prime uses for this chamber was an attempt to 
ablate body immune mechanisms and relate this 
phenomenon to homologous tissue grafting. During 
the course of this study, drugs replaced radiation for 
these purposes. The total body irradiation was con- 
tinued, however, in the hope that some palliation 
might be achieved in leukemia and disseminated 
cancer when other modalities had failed or could not 
be employed. Fifty-two patients have received treat- 
ment and the results are presented. 

It is concluded that total-body irradiation has 
some usefulness, but it is limited. It is suggested that 
a more complete evaluation is indicated, and the 
study will be continued. No evidence has accumu- 
lated to suggest any definite advantages of the 
special multiple source, total-body irradiation cham- 
ber over the readily available single source, conven- 
tional radiation equipment which could be used by 
any radiotherapist interested in this problem,—Pau/ 
M. Kroening, M.D. 


Moretti, S., and Rimonp1, C. L'importanza 
dell’angiopneumografia nella diagnosi dif- 
ferenziale fra recidiva tumorale e sclerosi nei 
neoplastici polmonari curati con alte energie. 
(The importance of pneumo-angiography in 
the differential diagnosis between tumor re- 
currence and sclerosis in pulmonary neo- 
plasms treated with high energies.) Radiodio/., 
radioter. e fisica med., Nov.-Dec., 1964, 79, 
451—480. (From: Istituti di Radiologia e del 
Radio dell'Università di Bologna, Italy.) 


Alterations of pulmonary artery branches are ob- 
served in over 50 per cent of patients affected by pul- 
monary neoplasm. They are represented by displace- 
ments at the vessels, pressure defects, rigidity of the 
wall, intrinsic filling defects and even by occlusion. 

In the last two years the authors have subjected 12 
patients previously irradiated with high energies for 
pulmonary neoplasm, to pneumo-angiographic exam- 
ination at intervals of 6 months and 2 years. 

Conventional  roentgenography demonstrated 
changes which were characteristically radiofibrotic, 
i.e., dense band-like radiating opacities, well defined 
rectilinear densities limited to the field of radiation. 
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Changes diagnostic of neoplastic recurrence were 
also observed, #.¢., rounded densities with a tendency 
toward extension superimposed on the radiofibrotic 
changes. 

The authors have sought to establish angiographic 
criteria for the differentiation of postradiation fibro- 
sis and tumor recurrence. They conclude that char- 
acteristic postradiation, pleuro-pulmonary angio- 
graphic alterations are difficult to determine. In the 
interpretation of the vessel changes one must consider 
clinical data and conventional roentgenography.— 
Anthony A. Blasi, M.D. 


BELOTTE, J., Gary-Boso, J., Pourquter, H., 
and Paces, A. Contribution à l'étude des 
sténoses ‘digestives profondes  postradio- 
thérapiques: à propos des 5 observations. 
(Contribution to the study of marked post- 
radiotherapeutic stenoses of the digestive 
tract; on the basis of 5 observations.) Presse 
méd. March, 1965, 73, 851-856. (From: 
Chaire de Carcinologie et Centre Régional 
de Lutte contre le Cancer, Pavillon Curie, 
Clinique Saint-Eloi, 34-Montpellier, France.) 


‘The authors report 4 cases of stenotic changes of 
the sigmoid and rectosigmoid regions and 1 case of 
stenosis of the upper part of stomach demonstrated 
after deep radiotherapy. 

Only in 1 case was there a histopathologic proof of 
postirradiation fibrotic stenosis of the sigmoid, yet in 
the other cases the roentgen findings were quite sug- 
gestive of similar change. 

In all cases, the radiation dose exceeded the maxi- 
mum limit and symptoms and signs of stenosis ap- 
peared 6 months or more after deep radiotherapy.— 
Firair N. Sarian, M.D. 


Marxson, J. L., and Firaiman, G. E. Myxo- 
edema after deep x-ray therapy to the neck. 
Brit. M. F, May 8, 1965, Z, 1228-1230. 
(From: Western Infirmary and Stobhill 
General Hospital, Glasgow, Scotland.) 


Five cases of myxedema following external irradia- 
tion of the neck have been encountered by the 
authors in the past few years. 

In each case malignancy other than that of the 
thyroid gland was the indication for radiotherapy. 
Doses to the thyroid gland of from 2,600 to 4,850 rads 
resulted in myxedema in from 3 to 36 months. The 
doses were less than those necessary to ablate normal 
thyroid gland. 

Thyroid auto-antibodies in low titer were found in 
each case and the authors suggest that irradiation of 
the thyroid gland may have initiated an auto-im- 
mune reaction which, in turn, may have ablated the 


 gland.—Henry F. Klos, M.D. 
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RADIOISOTOPES 


Buti, James W. D., and Marryat, Jonn. 
Isotope encephalography: experience with 
too cases. Brit. M. F., Feb. 20, 1965, 7, 474- 
480. (From: Institute of Neurology, Queen 
Square, London, England.) 


Isotope encephalography has earned its place in 
the neurologic diagnostic armamentarium by virtue 
of ease of performance, lack of morbidity, and be- 
cause of high diagnostic accuracy. In a review of 100 
consecutive patients over the age of 18, referred be- 
cause of clinically suspected intracranial masses, the 
authors document the last point. The patients were 
given I ml. meralluride intramuscularly 24 hours 
prior to scanning in an attempt to reduce the dose to 
the kidneys estimated at 50-60 rads. (This may or 
may not be efficacious.) Scans were performed using 
Hg?** chlormerodrin administered intravenously in a 
dosage of 10 uc/kg. up to a maximum of 700 uc and 
scanning with a Picker Magnascanner 5 hours later. 
Scans were first done on the clinically suspect side 
and then the appropriate frontal plane scan, either 
prone or supine, was performed on the basis of the 
lateral scan. Later in this series, the photo scan was 
performed using a film with a latent image of the 
skull. This was previously exposed using essentially 
the same geometry as during scanning. The double 
exposure allowed easy accurate localization. 

There were 50 positive cases, none of which was ` 
false; 44 negative cases, of which 15 were falsely nega- 
tive and 4 of which may have been falsely negative. 
Of the 6 scans thought equivocal, 3 were found to 
have lesions at surgery, 2 are being followed, and 1 
developed a positive scan 7 months later. Because of 
possible kidney dosage, scans were not repeated with 
Hg?*. Lack of complete surgical and necropsy proof 
precludes precise analysis, but in most cases, over- 
whelming clinical and radiographic evidence was 
supportive. Of the positives, there were 22 astrocyto- 
mas, II metastatic lesions, and 9 miscellaneous le- 
sions, including hematoma, aneurysm, and abscess. 
Occasionally, the scan picked up lesions missed by 
angiography and air contrast study, although the 
converse was more often true. The appearance of the 
scan could be helpful in making the histologic diagno- 
sis by keeping in mind the normal anatomic relations 
of the falx and the corpus callosum. Astrocytomas 
involving the corpus callosum give a pathognomonic 
“butterfly” appearance in the frontal view with bi- 
frontal masses connected by an isthmus. Menin- 
gioma is a likely diagnosis when a frontal pole mass 
crosses midline. Multiple masses nearly always indi- 
cate metastases, although meningiomas may be mul- 
tiple. 

Lack of understanding of the process of tumor 
localization makes understanding of all false nega- 
tives unlikely. Pituitary tumors and well differenti- 
ated astrocytomas seldom give positive scans. A 
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tumor less than 2 cm. in diameter is probably beneath 
resolution. A focus depth of 6.5 cm. of the scanning 
collimator means that deeply situated lesions may be 
missed. Development of more sensitive detector 
methods and use of shorter half-life 1sotopes with 
more suitable gamma emission may remedy some of 
these difficulties and make an already proven method 
even more useful.—Fredrick S. Mishkin, M.D. 


SopEE, D. Bruce, RENNER, Rozperr R., and 
Dri Strerano, BrenanDiNO. Photoscanning 
localization of tumor, utilizing chlormerodrin 
mercury 197. Radiology, May, 1965, 84, 873- 
876. (From: Department of Nuclear Medi- 
cine, Renner Clinic Foundation and Doctors 
Hospital, Cleveland Heights, Ohio.) 


The authors present their preliminary clinical work 
describing the accumulation of Hg neohydrin in 
tissue that had undergone carcinomatous change. 
During their investigation with this radioisotope as a 
brain-scanning and renal-scanning substance it was 
found to have a measurable accumulation in all areas 
of the body that contained carcinoma except those 
organs which normally concentrate mercury to a 
high degree (liver and kidney). This accumulation 
was best demonstrated on the 24 hour post-dose scan 
as the blood background at 24 hours had been re- 
duced to a minimum and was readily demonstrated 
by in vivo counting techniques and by their clinical 
photo-scanning techniques. A 3X2 inch sodium 
iodide crystal was used initially in this study but 
during the last portion of the study a 5X2 inch 
crystal was substituted. 

The authors hope that this preliminary clinical 
study will promote interest in the biochemical rea- 
sons behind such accumulation and anticipate that 
this simple scanning technique will have widespread 
application in the detection of cancer. They feel that, 
with precise delineation of the carcinomatous area, 
radiation therapy fields can be more accurately 
planned and the therapeutic results better deter- 
mined. 

Their methodology is described and 2 case reports 
are presented.—Donald N. Dysart, M.D. 


GOTTSCHALK, ALEXANDER, and ANGER, Har O. 
Renal scintiphotography with the gamma- 
ray scintillation camera and Hg?®*-neohydrin. 
Radiology, May, 1965, 84, 861—867. (From: 
Donner Laboratory of Medical Physics and 
Biophysics, University of California, Berke- 
ley, Calif.) 


Renal scanning is a valuable clinical procedure 
which is particularly useful for (a) detecting masses 
in the kidneys, (b) identifying the degree of paren- 
chymal function, (c) localizing the kidneys prior to 
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biopsy and (d) demonstrating unilateral vascular or 
other segmental disease. 

In spite of the recognized worth of this procedure, 
conventional scintiscanning requires at least 45 min- 
utes for the examination and the usual dose of Hg™® 
neohydrin is 100 to 150 uc which produces renal 
irradiation estimated to range from about 8 to 20 
rads. However, with the newly developed scintilla- 
tion camera, the examination time can be reduced by 
a factor of 10, with the additional advantage of re- 
ducing the amount of renal irradiation, and the rapid 
performance of study in the oblique views without 
unduly prolonging the examination time. 

The authors present a brief description of the scin- 
tillation camera along with the features of its use. 
Basically, the unit consists of a multiple parallel hole 
collimator which projects a gamma ray image onto a 
large single sodium iodide crystal (114 inches in diam. 
X 4 inch). The light produced is detected by a 
bank of 19 photo-multiplier tubes which view over- 
lapping areas of the crystal. By appropriate circuits, 
the scintillations are displayed on an oscilloscopic 
screen, oriented correctly on the X and Y axis. The 
resultant image is readily recorded photographically 
and the pictures obtained are called “‘scintiphoto- 
graphs." 

The sensitivity of the gamma ray scintillation 
camera allows excellent scintiphotos with only 3 to 5 
minute exposure times with a scanning dose of 100 uc 
of Hg? neohydrin. Comparable results can be 
obtained with 5 to Io minute exposures with only a 
50 uc dose and good studies can be achieved with a 
dose as small as 5 uc in the pediatric patient which 
gives a renal dose of less than 1 rad. Several interest- 
ing scintiphotos are presented which demonstrate the 
usefulness of the instrument including the anterior 
and oblique scans which are easily obtained. The : 
authors fee] that these views will extend the scope 
and diagnostic accuracy of renal scanning.—E4tward 
B. Best, M.D. : 


Croti, Mittarp N., Brapy, Lurer W., 
Bropsky, Isapore, and STANTON, LEONARD. 
A new agent for splenic scanning: BMHP. 
Radiology, March, 1965, &4, 492-495. (From: 
Departments of Radiology and Medicine, 
The Hahnemann Medical College, Phila- 
delphia, Pa.) 


BMHP, or bromo-1-mercuri-2-hydroxypropane, 
was first synthesized as a result of work done by 
Wagner in expounding upon a discovery by Kessler, 
Lozano, and Pitts, in 1957, that 1-iodo-mercuri-2- 
hydroxypropane concentrated in the spleen of dogs 
after intravenous injection. This report of 15 studies 
utilizing Hg!" BMHP, Hg** BMHP, and Hg! 
MHP, offers supportive data to Wagner’s series of 
IIO cases, reported in 1964. 
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Following venipuncture, 100 uc of Hes BMHP 
was mixed in the syringe with the patient's blood in a 
concentration of 1 mg. of mercury per 2 ml. of whole 
blood. This was immediately re-injected and serial 
blood samples were taken at 30 minute intervals for 
the first 3 hours and then hourly for 6 hours. Total 
urine and stool collections were done for 4 days. Inte- 
gral counting over the spleen, liver, kidneys and 
sacrum was performed at varying time intervals for 3 
days. The abdomen was scanned 2 hours after ad- 
ministration of the radioisotope. Chromatographic 
urine studies were performed and the patient's blood 
count and blood volume determined. 

The BMHP-labeled erythrocytes cleared the cir- 
culation with a half-time of 20 to 100 minutes. The 
peak level of radioactivity over the spleen occurred 
I to 4 hours after administration, and clearance from 
the spleen was almost complete in 6 hours. The 
radioactivity then appeared in the liver and kidneys, 
with 25 per cent in the liver and 75 per cent in the 
kidneys. The liver activity was excreted in the stools 
in 4-6 days. The radiomercury in the kidneys was 
excreted in the urine at a rate of 0.3-0.5 per cent per 
day. External counting revealed no evidence of local- 
ization in the bone marrow, and the chromatographic 
examination identified the presence of Hg?9t mercu- 
hydrin in the urine. 

Calculation of radiation dosage to the kidneys us- 
ing Hg” (Quimby-Marinelli formula) yielded 76 
rads to each kidney. Therefore, it was decided to use 
Hg!*' which gave comparable scan results and only 
3.6 rads to each kidney. 

The authors! most recent studies have been per- 
formed with Hg?" MHP since it is technically easier 
to prepare and yields equally good splenic scans.— 
Howard R. Stewart, M.D. 


SMART, J. Gorpon, The use of P? in the treat- 
ment of severe pain from bone metastases of 
carcinoma of the prostate. Brit. F. Urol., 
April, 1965, 37, 139-147. (Address: Senior 
Surgical Registrar, St. Thomas’ Hospital, 
London, England.) 


The correlation betweeen radiologic bone changes 
and pain from metastasis is variable. However, evi- 
dently severe pain tends to occur and cause a prob- 
lem in the management of metastatic carcinoma of 
the prostate. 

The author treated 9 cases of metastatic carcinoma 
of the prostate utilizing intravenous radioactive P® 
and testosterone. It is well known that P?! is taken up 
in greater quantities in neoplastic tissue. With male 
hormone administration, this uptake 1s increased 15 
to 20 times. 

The following method was used by the author. If 
patient had been on stilbestrol therapy, this drug was 
discontinued at least for one week prior to P 
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therapy. During the middle 7 days of 17 daily intra- 
muscular injections of too mg. of testosterone pro- 
pionate, intravenous P® was given. Seven daily doses 
of 1.43 ml. from the original 10 ml. containing 10 mc 
activity was administered. This totaled 8.68 mc 
dosage over the 7 days. Estrogen therapy was reinsti- 
tuted 1 week after the last testosterone injection. 

The treatment resulted in disappearance of pain in 
4 patients, moderate relief in 2 patients, mild relief in 
I patient, and the remaining 2 patients terminally 
had an increase in pain. 

Transient hematopoietic depression occurred. 
Therefore, it is necessary to follow the blood picture 
closely in these patients.—J7. F. Carmoney, Fr., M.D. 


Lecer, L., Justin-Besancon, L., FAREL, H., 
Baitiet, J., and PATEL, J.-C. La spléno- 
portographie isotopique: étude critique de la 
mesure du débit hépatique par une technique 
de courbe de dilution isotopique. (Isotopic 
spleno-portography; critical study of the 
measure of hepatic fow by means of a tech- 
nique of isotopic dilution curve.) Presse méd., 
Feb., 1965, 73, 391-396. (From: Services du 
Pr, Justin-Besangon [Hôpital] Broussais], et 
du Pr. Leger [Hôpital Cochin], Paris, France.) 


The authors review the various methods and 
techniques which have been used by other workers in 
determining hepatic blood flow and then describe 
their own technique and findings in 27 patients. 
This procedure is considered particularly significant 
in hepatic cirrhosis. A splenic puncture is performed 
following local anesthesia and roentgenoscopic local- 
ization of the cardiophrenic angle. The splenic pres- 
sure is manometrically determined. 

The authors then inject 50 uc of radioactive IU: 
tagged human serum albumin through the spleen 
and by placing a scintillation probe over the region 
of the liver an 1sotope dilution curve is obtained. 

Striking findings were observed in cases of cir- 
rhosis of the liver, where the peak of a high curve is 
rapidly obtained following the injection into the 
spleen. However, after a protocaval shunt the curve 
rises slowly and levels off rapidly into a plateau. The 
time elapsed between the intrasplenic injection and 
the peak of the curve 1s 17 seconds in cases of cir- 
rhosis, but following a portocaval shunt the peak of 
the curve, which is very low, is regched in 54 seconds 
after the injection. This examination is simple and 
easy to perform and the results are promptly ob- 
tained. The procedure dispenses with formerly used 
and more cumbersome absorption and excretion 
studies of substances metabolized by the liver. 

Six figures, including reproductions of two 
splenoportograms, dilution curves and one table 
accompany this interesting article—William H. 
Shehadi, M.D. 
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ELLIS, FRANE, Parker, Joan R., BULBROOR, 
R. D., and Desupanpe, N. The uptake of 
radioactivity by normal and neoplastic 
human breast tissues after administration of 
tritiated testosterone. Brit. J. Surg. Jan., 
1965, 52, 54-58. (From: Department of 
Surgery, Guy’s Hospital Medical School, and 
Division of Chemistry and Biochemistry, 
Imperial Cancer Research Fund, London, 
England.) 


Recent evidence suggests that the biologic char- 
acteristics of some breast tumors may be correlated 
with the hormonal environment in which they grow. 
For example, it has been shown that patients who 
excrete less urinary androgen metabolites than they 
do 17 hydroxycorticosteroids have a more rapid re- 
currence of the tumor after mastectomy and gen- 
erally fail to respond to subsequent adrenalectomy or 
hypophysectomy. 

The authors felt that further information in this 
regard might be gained by investigating the androgen 
content of normal and neoplastic breast tissue. 

This paper reports on the accumulation of tritium 
tagged testosterone in normal and neoplastic breast 
tissue after its intravenous administration in 34 
patients about to undergo radical mastectomy. A 
dose of § to 8 uc in 15 ml. of saline was injected 
between ro to 45 minutes prior to surgery. The 
surgical specimens were subjected to both histologic 
examination and estimation of their radioactive 
content. The cellular uptake of the radioactivity was 
calculated by dividing the cells counted per unit area 
into the c.p.m. per gram wet weight of the tissue. 
The plasma content of the tissue was also determined 
by preoperative estimation of the plasma volume 
using RISA. The last measurement considered con- 
sisted of an estimation of the extracellular fluid 
volume. This was accomplished by determining the 
distribution of Br® in samples of the tissue removed 
at surgery. The Br® was injected intravenously 4 
hours prior to the operation. 

The results of the study confirm that both normal 
breast tissue and tumor tissue accumulate more 
radioactivity than fat or muscle on a wet weight 
basis. Initially, more radioactivity is taken up by 
unit weight of the tumor than by normal breast 
tissue; and this activity is lost at a faster rate. 
Neither tissue retains radioactivity; they lose it 
exponentially in the same way as muscle or fat. If 
the differences in cellularity between normal breast 
tissue and tumor are taken into account, the finding 
that tumor may accumulate radioactivity to a 
slightly greater degree is reversed. As yet, it is not 
known whether testosterone is accumulated within 
the cell. If it is, the findings would indicate that as 
the cell becomes neoplastic, it loses its ability to 
accumulate testosterone. It would also be interesting 
to see whether the clinical results of subsequent 
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treatment of recurrences with testosterone bore any 
relationship to the ability of the primary tumor to 
concentrate the hormone. 

Four graphs and 3 charts accompany this paper.— 
Kenneth M. Nowicki, M.D. 


CHEMOTHERAPY 


EzpiNLI, Epiz Z., and Srurzman, Leon. 
Chlorambucil therapy for lymphomas and 
chronic lymphocytic leukemia. 7.4.M.Z., 
Feb. 8, 1965, zor, 444-450. (Address: Dr. 
Ezdinli, 666 Elm Street, Buffalo, N. Y. 
14203.) 

Chlorambucil (leukeran), an oral alkylating agent 
and water soluble aromatic nitrogen mustard 
derivative, has long been known to be effective in 
the treatment of chronic lymphocytic leukemia. 

The authors administered 205 courses of chlor- 
ambucil to 126 patients with lymphoma or chronic 
lymphocytic leukemia from 1955 to 1963. In evalua- 
tion, they demonstrated a 77 per cent worthwhile 
response in 43 patients with Hodgkin's disease; of 
£1 patients with chronic lymphocytic leukemia, 
more than $0 per cent showed improvement; and 
of 20 patients with lymphosarcoma, more than ṣo 
per cent obtained a favorable response, while only 1 
out of 12 patients with reticulum cell sarcoma de- 
rived benefit. 

The general mode of therapy consisted of daily 
oral doses of chlorambucil in the range of 6—12 mg., 
over a period of 4-8 weeks. Weekly evaluations of 
blood cell counts and dosage schedules were carried 
out. Therapy was continued until there was a result 
or until hematologic toxicity appeared. The only 
important sign of toxicity was considered to be bone 
marrow depression; this generally had a gradual 
rather than a precipitous onset. 

Subsequent retrials with chlorambucil showed 
beneficial responses ohly when the initial trial pro- 
duced a definite response. Combined therapy of 
chlorambucil and cortisone in a small number of 
patients with anemia and thrombocytopenia along 
with leukemia allowed full dose administration, but 
did not enhance the therapeutic effectiveness. 

The median survival times in this study were: 
Hodgkin's disease (43 cases) 5.3 years; chronic 
lymphatic leukemia (51 cases) 5.2 years; lympho- 
cytic lymphosarcoma (20 cases) 4.1 years; and 
reticulum cell sarcoma (12 cases) 4.1 years. All 
patients had systemic disease not likely to be con- 
trolled by local radiation therapy. 

In comparing the response of chlorambucil to 
radiation therapy effect, it was shown that of 97 
patients chlorambucil produced good response in 
60 per cent, while the local response with radiation 
therapy was 9o per cent. A considerable degree of 
sensitivity to radiation was retained after chemo- 
therapy with chlorambucil. There was an apparent 
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relationship between failure to respond to chlor- 
ambucil therapy and short duration of the disease 
prior to treatment. In the drug failure group, the 
disease had been present for an average of 18 
months, while the duration of the disease in those 
patients who showed a strong response was 35 
months. 

The response of lung lesions to chlorambucil 
therapy in 50 per cent of the patients is considered 
important since therapy of this region is hazardous. 
A trial of chemotherapy with agents such as chlor- 
ambucil seems warranted prior to the institution of 
radiation therapy with portals covering peripheral 
lung tissue. 

The response to chlorambucil therapy also has 
prognostic significance because those patients who 
responded to therapy had considerably better sur- 
vival rates than those unresponsive to the drug. 

The response rate of the leukemia cases in this 
series is among the lowest of the several series re- 
ported in the literature. Reticulum cell sarcoma was 
very resistent, and Hodgkin's disease showed a 
higher response rate than in most series reported in 
the literature.—Ronald Schaupp, M.D. 


Brown, Joun H., and Kennepy, B. J. Mith- 
ramycin in the treatment of disseminated 
testicular neoplasms. New England F. Med., 
Jan. 21, 1965, 272, 111-118. (From: Depart- 
ment of Internal Medicine, University of 
Minnesota Medical Center, Minneapolis, 
Minn.) 

Disseminated testicular neoplasms, other than 
seminoma, have not been effectively controlled by 
radiation therapy or by chemotherapeutic agents. 

The authors report the utilization of mithramycin, 
an antibiotic prepared from an Actinomyces culture 
belonging to the genus Streptomyces, in the treat- 
ment of 12 patients with disseminated germinal neo- 
plasms of the testis. $ 

A review of the literature shows that an objective 
remission was obtained in 12 of 24 patients with 
embryonal cell carcinoma of the testis treated with 
mithramycin. Of 10 patients with other types of 
testicular neoplasms only transient regressions have 
been reported in 3. 

In the authors’ series, objective regressions of 
tumor occurred in 7 of the 12 patients with dis- 
seminated germinal neoplasms of the testis treated, 
the responses being primarily in embryonal cell 
carcinoma. The regressions noted consisted of a 
shrinkage of ṣo per cent or more of the measured 
tumor masses or of disappearance of the lesions. 

The manifestations of mithramycin toxicity in 
the authors’ study consisted of gastrointestinal re- 
actions, dermatologic changes, hepatocellular dam- 
age, renal toxicity, thrombocytopenia and electro- 
lyte disturbances. Increased toxicity occurred in 
patients who had received radiation therapy as a 
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part of the initial treatment of the primary tumor. 

The toxic manifestations of this new chemo- 
therapeutic agent, mithramycin, do not preclude its 
practical application in cancer therapy and in the 
authors’ opinion, the drug demonstrates a specificity 
for embryonal cell carcinoma.—Luiher W. Brady, 
M.D. 


WacNER, Donatp E., and Baum, STANLEY. 
Preliminary arteriography in hepatic artery 
infusions for cancer. Surg., Gynec. & Obst., 
April, 1965, 720, 817-819. (From: Depart- 
ments of Surgery and Radiology, Graduate 
School of Medicine, University of Pennsyl- 
vania, Philadelphia, Pa.) ' 


The authors advocate preliminary hepatic artery 
angiography in patients who are candidates for 
chemotherapeutic infusion of the hepatic artery in 
malignancy. They use the Seldinger femoral punc- 
ture technique and inject the celiac axis and/or the 
superior mesenteric artery in order to delineate the 
anatomy of the arteries of the liver. 

This method is especially useful in determining 
anomalous arterial supply to the liver and neo- 
plastic obstruction to the hepatic arteries, and thus 
helps to decide the proper placement of the catheter 
for later chemotherapeutic infusion. 

Several common variations of the hepatic arteries 
are briefly described.—7oAn Allyn Tobin, M.D. 


MISCELLANEOUS 


Karas, JosgPR S., and Sransury, Joun B. 
Fatal radiation syndrome from an accidental 
nuclear excursion. New England F. Med., 
April 15, 1965, 272, 755-761. (From: Rhode 
Island Hospital, Providence, R. I.) 


The authors report a case of accidental nuclear 
exposure of a 38 year old man. He was pouring a 
"dirty" mixture containing U?55 from a polyethylene 
cylinder 12.5 cm. in diameter and 120 cm. high into 
a tank 63 cm. in diameter containing sodium car- 
bonate. 

The patient recalled a flash of light and was 
hurled backward and stunned, but did not lose 
consciousness, He immediately ran from the build- 
ing to an emergency shack 200 yards away, discard- 
ing his clothing as he ran. He complained of 
abdominal cramps and headache immediately; he 
vomited and had incontinence* of diarrheal stool, 
which according to his colleagues was bloody. He was 
wrapped in warm blankets, taken to a nearby 
hospital and transferred at once te the Rhode Island 
Hospital. He arrived there 1 hour and 43 minutes 
after the accident. 

The patient succumbed 49 hours after receiving 
Io-20 times a lethal dose of neutrons and gamma 
rays. It was estimated that there was a total whole- 
body dose of 8,800 rads. 
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The authors discuss the management of the 
victim of a nuclear accident in regard to radiation 
safety. The patient had heavy surface contamination 
of radiation-emitting isotopes. Furthermore, vomi- 
tus, sweat, urine and feces were all contaminated 
with radioactive sodium and P*. Thus, there was 
the problem of radioexposure to the personnel caring 
for the patient, and of the disposal of contaminated 
clothing, linen and radioactive excreta. Finally, 
there were the additional problems of significant 
skin contamination during intimate care imposed by 
a patient who was for a time delirious and unman- 
ageable, as these patients often are. Various labora- 
tory studies on blood and excreta were also carried 
out, as well as radioactive scanning of the entire 
body and of the excreta. 

The principal clinical problem was that of main- 
tenance of blood pressure and the competence of 
the heart. 

The article should be read in its entirety by any- 
one who is especially interested in nuclear accidents 
and radioactive contamination.—C. Peter Truog, 
M.D. 


McCanp.iess, James B. Accidental acute 
whole-body gamma irradiation of seven 
clinically well persons. 7.4.M.4., April 19, 
1965, 792, 185-188. (Address: Calle Post 
Esquina El Bosque, Box 1079, Mayagüez, 
Puerto Rico 00709.) 


In July of 1962, ; men and 2 women were acci- 
dentally exposed to whole-body irradiation from 4 
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to 100 r at the Puerto Rico Nuclear Center. Com- 
plete hematologic and bone marrow studies were 
done. Stool examinations, urinalysis, electrocardio- 
grams, sperm counts, and daily complete blood ceil 
counts were carried out. Specia] attention was paid 
to the skin, eyes, gastrointestinal system, water in- 
take and output, and reproductive system. 

Because this incident involved pure gamma ir- 
radiation, comparison of the hematologic findings 
with other accidental] exposure cases involving 
neutrons in the same dose range has special im- 
portance in estimating the relative biologic effective- 
ness of fission neutrons on human leukocytes. 
Accurate dosimetry and a known energy spectrum 
(average 2 mev.) enhance the value of these findings. 

Atypical lymphocytes were very common the 
first few days except in the patient who was exposed 
to only 4 r. Lymphocyte counts were unstable in the 
4 patients who received the highest doses; lympho- 
penia and neutrophilia developed on the fourth to 
fifth days. In the proven absence of infection, 
toxicity, or trauma, it is probable that irradiation 
did cause hematologic abnormalities. Normal 
lymphocyte count and the absence of atypical 
lymphocytes are evidence of very low levels of 
acute exposure, less than 8 r in this instance. 

It is important that a daily plot of neutrophils and 
lymphocytes be done on patients known or sus- 
pected of exposure to acute radiation dosage (greater 
than 20 r) to confirm the diagnostic value of this 
fourth to fifth day neutrophilia with leukopenia.— 
Lois Cowan Collins, M.D. 
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Squibb, 745 Fifth Avenue, New York 22, N. Y. Squibb Quality —the Priceless Ingredient LB : 










EDUCATION 


ALBERT EINSTEIN MEDICAL CENTER 
Announces A Postgraduate Course in 


MAMMOGRAPHY 


Simon M. Berger, M.D., Director 
J. Gershon-Cohen, M.D. 
Harold J. Isard, M.D. 

Co-Directors 
Myron Forman, M.D. 
Associate Director 


At Its 
NORTHERN DIVISION 


Friday, October 29, 1965, 9 A.M. to 5 P.M. 
Saturday, October 30, 1965, 9 A.M. to 5 P.M. 


This course will be inclusive and will cover history, 
indications, technique, interpretation and application 
in ease finding and research. Besides the various men- 
bers of the X-ray Department Staff, there will be guest 
lecturers in Anatomy, Pathology, Physics, and Physiol- 
ogy. An opportunity will be given to visit the Mam- 
mographie Department in operation and to discuss with 
the technicians practical aspects of the work. This 
course is acceptable for Credit by the American Acad- 
emy of General Practice. 


For Brochure and Application Form, Write to 


DEPARTMENT OF POSTGRADUATE 
MEDICAL EDUCATION 
ALBERT EINSTEIN MEDICAL CENTER 
PHILADELPHIA, PENNSYLVANIA 19141 








RADIOLOGISTS 
WANTED 


As a result of significant expansion and 
modernization of the Radiology Service of 
the VA Hospital, New York, New York, 
openings exist for well qualified senior 
radiologists. The service is closely affiliated 
with New York University Bellevue Medi- 
cal Center, and offers substantial clinical 
and research material especially strong in 
neuroradiology, gastroenterology and chest. 
Salary range to $21,000 depending on 
qualifications. Apply to Chief, Radiology 
Service, VA. Hospital, First Avenue and 
East 24th Street, New York, New York 
10010. 
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[]A TEXTBOOK OF ELEMENTARY RADI- 


OGRAPHY FOR STUDENTS AND TECH- 
NICIANS by Donald deForest Bauer, Klamath 
Valley Hospital, Klamath Falls, Ore. ‘65, 
260 pp., 6 il., 5 tables, $8.50 


MEDICAL RADIOGRAPHIC TECHNIC (3d 
Ed.. Rewritten by William L. Bloom, Lien 
John L. Hollenbach, and James A. Morgan, 
all of the Technical Service X-Ray Dept., 
General Electric Company, Milwaukee, Wis. 
'65, 368 pp. (7 x 10), 510 il., 7 tables, $11.00 
THE EARLY RADIOLOGICAL DIAGNOSIS 
OF DISEASES OF THE PANCREAS AND 
AMPULLA OF VATER: Elective Exploration 
of the Ampulla of Vater and the Head of the 
Pancreas by Hypotonic Duodenography by 
Paul Jacquemet, Lyon Faculty of Medicine, 
Lyon, France; Domingo Liotta, Baylor Univ., 
Houston, Texas; and Pierre Mallet-Guy, Lyon 
Faculty of Medicine. Translated by Lee D. 
Cady, Baylor Univ. About 230 pp. (7 x 10). 
about 392 il. In Press 





8 NEW BOOKS 
FOR 
ROENTGENOLOGISTS 





ATLAS OF CARDIOVASCULAR KYMOGRA- 
PHY by Giovanni Juliani and Cesare Quaglia, 
both of Univ. of Turin, Torino, Italy. Trans- 
lated from Italian by John L. Maurice. ‘65, 
294 pp. (814 X 11), 164 il., $12.75 

RADIATION ACCIDENTS AND EMERGEN- 
CIES IN MEDICINE, RESEARCH, AND IN- 
DUSTRY edited by Lawrence H. Lanzl, Argonne 
Cancer Research Hosp., Chicago, Ill.; John H. 
Pingel, Argonne National Laboratory, Ar- 
gonne, Ill; and John H. Rust, Univ. of Chi- 
cago, Chicago, Ill. (With 31 Contributors) '65, 
352 pp., 32 il., 10 tables, $11.75 

DOSEMETERS FOR X-RAY DIAGNOSIS /y 
K. Reinsma Philips’ Industrial Division fo) 
X-Ray and other Medical Equipment, Eind- 
hoven, The Netherlands. Translated by A. F. 
Jomers, Beckenham, England. '62, 109 pp. 
40 il., 16 tables, $4.50 


AN OUTLINE OF RADIOGRAPHIC FIND- 
INGS IN MULTIPLE-SYSTEM DISEASE by 
John H. Simonton and Robert C. Jamison, 
both of Univ. of California at Los Angeles, 
Calif. About 410 pp. In Press 


MEDICAL X-RAY TECHNIQUE (2nd Ed., 
3rd Ptg.) by G. J. van der Plaats, St. Annadal 
Hosp., Maastricht, The Netherlands. Trans- 
lated by Gerald E. Luton, Eindhoven, The 
Netherlands. '65, 508 pp., 323 il., $14.50 


CHARLES € THOMAS * PUBLISHER 
301-327 East Lawrence Avenue 
Springfield, Illinois 





BARNES-HIND 
BAROTRAST* 


O Barotrast suspends easily — and stays in suspension. Coverage is complete...coating 
Is thin, elastic, tenacious...flow is steady, consistent, and columnar. Barotrast is ideal 


for routinely precise examinations. 0 BAROTRAST® (Specially compounded and micro- 
nized form of barium sulfate) O 


BARNES-HIND BARIUM PRODUCTS 
DIVISION OF BARNES-HIND PHARMACEUTICALS, INC. 
sunnyvale, California 





the original 
high-density barium product 
for unsurpassed delineation 





Barotrast used in an air contrast Barotrast used in an upper GI 
study of the mid transverse colon. study of the stomach. 








97 YEARS te vecame Americas largest buyer of 
SED X-RAY FILM 


® We purchase all makes and sizes from any point in the 
nation, and pay the freight cost. 


€ We remit in advance if desired, or promptly after receipt 
and tally of the value. 


e Write for prices today. We will send shipping labels, and 
direct your film to our nearest plant. 


DONALD McELROY, INC. 


53 W. Jackson Blvd., Chicago 4, lll. 


E MÀ —— M 9090999 421k94 90999259429 À—1.!UY0/099— 2 —————— ——— —————— 

















HANLEY ECONOMY 14x17 X-RAY CABINET ATLAS OF FOOT 
SPECIAL DESIGN SLIDING DOORS 
QUALITY AT LOW PRICES ROENTGENOLOCY 
ec tan Se e A ay Gane Companion Piece to the Classic "ROENTGEN FOOT 
SPECIAL SIZE, 83 H x 1I9'5 D x 40 W, W/DOORS DIAGNOSIS" By Milton R. Lewis, D.S.C., FAC.FR., 
$ CONPARTUTNT eae a 3 M de. Ray que uu noted lecturer and author. Foreword by Eugene F. 
APPROVAL  GUARATEED—F.0.B. FACTORY—CATALOGU Lutterbeck, M.D., F.A.C.R. 
HANLEY MEDICAL EQUIPMENT CO. Hundreds of diagnostic x-rays, many full size. Exten- d 
5614 South Grand X-ray Division St. Louis I1, Mo. sive radiological treatise. This new authoritative ref- 
erence work thoroughly covers a wide variety of foot 
problems seen in everyday practice, Arthritic, dia- 
betic and congenital conditions; fractures; tumors; the 
subtalar joint; postsurgical results; postural studies; 
: roentgenograms in shoe fitting; magnification radi- 
In reply to advertisers please a 
mention that you saw their ad- Both books will make a complete foot roentgenology 
vertisement in "brary: 
Take advantage of special offer today! 
THE AMERICAN JOURNAL OF SPE AO 
Dr. Milton R. Lewis 
ROENTGENOLOGY, 3910 W. Diversey Blvd. 


Chicago, Ill. 60647 


RADIUM THERAPY 





| 
| | 
| | 
| 

e | $  . . check or money order enclosed for 
AND NUCLEAR MEDICINE | [] Atlas of Foot Roentgenology $17.50 l 
| [C] Roentgen Foot Diagnosis $17.50 | 
. á . | [J SPECIAL OFFER BOTH FOR $25.00 | 

-AT Shipped postpaid 
CHARLES C THOMAS Tor | 
PUBLISHER | Address — | 
Springfield - Illinois | Gli: eu | 
| State —— — Zip Code - - - | 
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Not every physician is a radiologist... 


...and not every patient requires radiologic examination. But we think 
it is useful to remind physicians in other fields that revolutionary 
advances in radiologic diagnosis have been made during recent years. 
Through early diagnosis, and prompt therapy, many lives have 

been saved that might otherwise have been lost. 


Winthrop Laboratories is happy to publish “reminder” advertisements 
like the above, directed to physicians who are not specialists in 
radiology. It is our hope that these messages will continue to remind 


practitioners of the important services a specialist can provide. 
"hin 


WINTHROP LABORATORIES, New York, N. Y. 10016 





Winthrop PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 


liv 


INDEX TO ADVERTISERS 


Aerojet Delft Corporation 
Albert Einstein Medical Center 
Allis Chalmers Industries 
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Barnes-Hind Barium Products 
Bell-Craig, Inc. 


Continental X-Ray Corporation 
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Hanley Medical Equipment Company 
Hunt, Philip A., Chemical Corporation 
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Keleket X-Ray Corporation ................05- 


Lafayette Pharmacal, Inc. 


Liebel-Flarsheim Company (Div. of Ritter C O. s 


Low X-Ray Corporation 


Machlett Laboratories, Inc. 
McElrov, Donald, Inc. 


M ivitésoti Mining & M: — Ca. 


North America Philips Company . 


Nuclear-Chicago Corporation 
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Picker X-Ray Corporation 
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Schick X-Ray Company 


Siemens Medical of America, Inc. 
Smith Kline & French Instrument Co. 


Squibb, E. R., & Sons ... 
Standard X-Ray Company 
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Westinghouse Electric Corporation . 
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the ideal product for air contrast colon studies, even with high KV, because.. 


Excellence of mucosal coating — continuous and non-segpenting. 
Non-flocculating, even on ''post.evac."' 

Coating does not tend to dry, crack or peel after repeated evacuations 
or prolonged examination. In 10, 50, 100 and 250 Ib. containers. 


Professional sample supply available on request 


ELL-CRAlIwxv, INC. 


41-14 27TH STREET, LONG ISLAND CITY, N. Y. 11101 





FOR 


SUPERIOR X-RAY DIAGNOSIS 


INTROPAQUE 


BARIUM SULFATE, U.S.P. 917 





‘Distributed by 
General Electric Company 
\ -Ray Department 

Milwaukee, Wisconsin 


E 1 


» INTROPAQUE deposits a smooth, 
lasting coating and does not form 
lumps. 


> INTROPAQUE has optimum den- 
sity and good adhesive qualities. 


> INTROPAQUE will not dry or flake 


in the colon for an hour or more. 


»INTROPAQUE has maximum * 


opacity allowing for easy penetra- 
tion. 


» INTROPAQUE is a non-foaming, 
stable formula allowing excess sus- 
pension to be used another day. 


» INTROPAQUE has a remarkable 
ability to overcome pylorospasm. 


f 


This formula? was developed to 


satisfy multiple criteria for an, . 


ideal suspension. We invite you 
to try a sample and see how it 
performs for you. 


per————— — M —a i t ee ee ee ee ae -— 
General Electric Company . 
X-Ray Department 

P. O. Box 1472 

Lafayette, Indiana 


Please send me a free sample of Intropaque 


Name- 
aafo jp oo, ct eg 2 


CIBC LL Zip Coda ———-— State —— 
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